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User Reports 
ARMSTRONG 


“UNIT TRAPPING” 
cut his fuel bill 


| 20% 


and speeded heat-up 


[15% | 























“BLAST” TRAPS PROVE TO BE 


ANSWER FOR FAST HEAT-UP 
At STE) 


THERMIC OPEN THERMIC CLOSED 


Where steam is turned on and off 
periodically, blast traps give really fast 
heat-up, provided accumulated air and 
condensate is pocketed and will be 
pushed out ahead of incoming steam. 
A large auxiliary thermic vent in the 
bucket opens when the trap is cold, 
letting air whistle right through trap. 
When trap reaches 210 F the thermic 
vent closes and trap operates as a 
standord trap (see drawings above). 
Blast traps are ideal for single pipe 
coils, small on-and-off unit heaters, 
on-and-off multiple coils, drip points, 
etc. See page 39 of The Steam Trap Book. 
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Experience of Greenhouse Owner Points Way 
to Greater Efficiency in Any Plant... 


THE problem of operating steam 
heated equipment efficiently is basic- 
ally the same whether you operate a 
greenhouse, a refinery or a food 
processing plant. That is why the 
experience of Reiss’ Greenhouses, 
Minneapolis, should prove of inter- 
est and value to you. 


By replacing old, inefficient steam 
traps on heating piping with an indi- 
vidual Armstrong “blast” trap on 
each coil, Reiss’ cut its fuel bill ex- 
actly 20% and speeded-up heating of 
cold coils by 15%. 


This benefit was gained solely because 
Armstrong traps drain condensate 
and air from steam heated units as 
fast as it accumulates and without 
leaking steam. In Reiss’ case the 
“blast” traps described at the left 
were particularly beneficial, and may 
be in your case. For complete infor- 
mation call your local Armstrong 
Representative, or write: 


ARMSTRONG MACHINE WORKS 
820 Maple Street, Three Rivers, Michigan 


See Our Exhibit National Power Show, Grand Central Palace, New York, December | -6 


You Get More Out of Your Fuel When You Use Armstrong “Unit Trapping” 


SEND FOR Your FREE COPY 
OF THE 44-PAGE 
ARMSTRONG STEAM TRAP BOOK! 
Complete data on selection of traps for all 
types of equip t plus i lati and 
maintenance recommendations, trap list 
prices and physical data. 
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JUST CLIP THIS TO YOUR COMPANY LETTERHEAD AND MAIL: 


pack 


ARMSTRONG MACHINE WORKS 
820 Maple Sreet, Three Rivers, Michigan 


Please send me The Steam Trap Book. 





This Link-Belt coal handling system in an industrial power plant is a model of 
compactness and efficiency. Bar flight feeder moves coal from track hopper to gan rent reepen 4 2O*EW 
bucket elevator feeding two silos (left). Screw conveyors under the silos reclaim CONVEYOR 


to L-type Bulk-Flo Conveyor-Elevator, which delivers to weigh larry (right). 


Sure way to cut power plant costs... 
Start with efficient coal handling 


N° two power plants have exactly the same oper- New Book 2410 shows latest equipment and 
ating requirements or physical limitations. system layouts for power plants large and small. 
That's why Link-Belt’s broad experience in de- Ask your nearest Link-Belt office for a copy. You 
signing and building coal handling systems offers may find some ideas that will help cut your coal 
you unique advantages. handling costs. 
Consider, too, the completeness of the Link- 
Belt line. Our engineers can choose from all types 
and sizes of equipment for unloading, storing, 
handling and weighing your coal. And Link-Belt 
will assume complete responsibility for the entire 
installation—from planning to erection, if desired. 











LINK-BELT COMPANY Plants: Chicago, Indi lis, Philadelphia, Atlanta, H: Mi lis, San Francisco, Los Angeles, Seattle, Toronto, 
Springs (South Africa), Sydney ( Australia). Sales Offices in a Principal Cities 
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CLARAGE FANS Selected 


for First Outdoor Station in 
Head-of-the-Lakes’ Area 


Above is a Clarage Type RT Fan furnishing induced draft 
for a Riley Steam Generating Unit in Superior, Wisconsin — 
a recently completed 12,650 KW extension to the Winslow Station 
of the Superior Water Light & Power Company. Forced draft is also 
supplied by Clarage. 

Here is a completely outdoor installation located where winter temperatures of 
30 to 40 degrees below zero are not exceptional. Unprotected equipment to 
function properly in such a rigorous climate must be good! 


Through past experience Ebasco Services, Inc. (the consulting engineers), Riley 
Stoker Corporation, and this great public utility KNEW thot they could depend on 
Clarage fans —and time will prove that their choice was well founded. 


Yes, regardless of operating conditions, you can RELY on CLARAGE to 
provide economical performance for a long time to come. 


CLARAGE FAN COMPANY, 635 PORTER, KALAMAZOO, MICH. 


CLARAGE 


7 we tals 
New extension to the Winslow Station of Superior 
Water Light & Power Company which includes 
steam temperature control, water-cooled furnace 
and steel-clad instrument setting. 


Headquarters for 


Air Handling and 


(Fe Conditioning Equipment 
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*By Engineered Plant Services we mean the 
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Low Stack Dust:Emission at West Central Heating Plant 
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Controls for Large A-C Motors 5 
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Service and Operation Simplified With Wet Hosting - 

Eugene Anderson, Engineer, American Wheelob t Corp. 
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Automatic Controls for Engine Driven Standby Sedition 
Frank E. Reeves, Electrical Engineer 


Following the Isotopes . 


How to Apply Mechanical Dust Collectors to Snide Stokers 
P. F. Best, Chief Mechani 9 , The Thermix Corp. 
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Tool Experts Know, 
and Even Ghouls... that 


PROTO means 
PRO fessional 


The PROTO Line includes Wrenches, Pliers, 
Screwdrivers, Punches, Chisels, Sockets & 
Handles, Pullers, Tool Boxes and Many Others. 


Superior design is one of the 
big reasons why PROTO tools 
are preferred by professionals. 
Each tool is light but stro 
balanced, easy handling an 
snug fitting. Long life and extra 
safety are due to properly en- 
gineered designs, accurate man- 
ufacture, special alloy steels and 
scientific heat treating. Buy 
PROTO, the truly professional 
tools, from your dealer today. 
Send 10¢ for 68-page catalog to 


PLOMB TOOL COMPANY 
22760 Santa Fe Ave., 
Los Angeles 54, Calif. 








Eastern Factory—Jamestown, N.Y. 





Acorns of 
science 


Developments not yet 


available, but of interest to those 


responsible for Engineered Plant Services 


Simpler Electronic Counters 


@ Working to reduce present com- 
plicated high speed electronic counters 
to a simple, one tube unit with low 
power consumption, which could be 
advantageous in automatic control, 
Signal Corps scientists have explored 
and reported on fundamental data in- 
volved in shifting glow discharges 
from one electrode to another at high 
speed. Included in the report is a de- 
sign for small, lightweight tubes for 
counting rates up to 100,000 per sec, 
with an indicated life of 20,000 hr 
and power consumption 1/16 that of 
present counters of comparable speed. 


Analysis by lon Exchange 


@ Developments in resins have re- 
sulted in an analytical tool that may 
be used for determining ionic concen- 
trations of boiler waters, water hard- 
ness, pH, and other procedures in- 
volving electrolytes, as well as deter- 
mining amount of water in alcohol 
solutions. As reported by The Per- 
mutit Company, small dry resin par- 
ticles, 0.02 in. in diameter, swell 25 
to 50 times when placed in water. 
When in contact with electrolytes, the 
volume changes, the amount depend- 
ing on concentration and type of ions. 
The change may be measured in a 
small column in a tube, or with a sin- 
gle particle by microscope. The parti- 
cles swell and contract reversibly, have 
been used for fifteen consecutive tests. 


lon Exclusion 
@ Another advance for ion exchange 


resins, a process developed by Dow 
Chemical Company is expected to pro- 


duce economies in removal of acids, 
salts and bases. Non-ionic substances 
are separated from ionic substances in 
solution by passing the solution 
through a bed of ion exchange resins. 
The process, however, differs from ion 
exchange in that the rinse water used 
in ion exclusion regenerates the resin 
for re-use, avoiding other chemicals 


High Temperature Insulator 


@ Marked interest currently  sur- 
rounds use of boron nitride, first mar- 
keted in 1950, as an electrical insula- 
tor at high temperature. New tech- 
niques announced by the Norton Com- 
pany make molded plates, cylinders, 
rings and other shapes available and 
bring prices down. Resistivity is high 
at all temperatures, the powder is not 
heated by high frequency induction 
up to 2400 C, and melting point is 
3000 C. The powder is also used as an 
anti-sticking agent for molding glass 
or metal, and as a heat resistant lubri- 
cant, alone or in a selected vehicle 


Patents on Flow Control 


@ No. 2,606,573 covers a new and 
improved flow control indicator assem- 
bly for widely variable fluid flow con- 
ditions. The apparatus comprises in 
part an adjustable Venturi tube in 
combination with a universal flow in- 
dicator. 

No. 2,610,300 describes an improv- 
ed means for automatically controlling 
vapor flow to a mass spectrometer, 
including means responsive to changes 
in vapor content in the spectrometer 
chamber for altering the balance in a 
bridge network to produce signals 
which, by other means, operate a valve. 
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Can You Trust Your Checks 


to Hold Like This? VALVE SERVICE RATINGS 
.. 00 Water Pumps, 


SUITABILITY: 





for example 











OPERATING RESULTS: 


yor wsdl ov hitb 


THE INSTALLATION 








PRICE: 


Crane Iron Body Swing Check Valves in 8-inch 





vertical lines on discharge side of water pumps 
supplying a large eastern paper mill. 


Sbzh. La 2, 
THE HISTORY 


Noch Low - 











The mill depends on these pumps for all water. 
Loss of head at the pumps would create a serious 
problem. The mill could take no such risks. Regu- 
larly, the check valves on pumps were replaced, 


THE VALVE 


Crane No. 373, 125-Pound Iron Body Swing Check 


VALVES - 
INDUSTRY AND POWER * 


but only to be found leaking between pumping 
cycles, a few months later. 

It’s now more than a year since the change-over 
was made to Crane Check Valves. There’s been no 
loss of water, no maintenance or replacement of 
any checks on the pumps. That was proof enough 
for the mill, that Crane Quality means better valves 
—greater dependability and bigger value. As a 
result, 3 more of these checks were installed on a 
separate battery of suction pumps. 


Valves, brass trimmed. The long life and high seat- 
ing efficiency of these checks, in 2 to 8-in. sizes, is 
in large part due to the Crane patented flexible 
disc-hinge design. Double spring mounting elimi- 
nates lost motion between parts, yet permits true, 
full contact of disc and seat at every closure. Also 
serves to absorb the shock of seating under back- 
flow pressure. See your Crane 

Catalog or Crane Representative 

for full details. 


The Complete Crane Line Meets All Valve Needs. That’s Why 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


FITTINGS + PIPE > 
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New equipment 
and developments 


Highlights of new products by leading manufacturers 


1—Reduction gears are 
for high speed 


High speed reduction gears for me- 
chanical drive turbines, developed by 
Elliott Co., are available in built-in or 
coupled designs. The former design 


includes turbine and gear case secured 
together with turbine wheels and pin- 
ion mounted on the same shaft. The 
coupled design is a self-contained unit 
which is flexibly coupled to a separate 
turbine drive. Ratios are up to 5:1 
for built-in units and to 8.5:1 for the 
coupled Construction is de- 
scribed in an 8-page bulletin. 


design. 


2—Relay provides 
end point control 


End point temperature control for 
processes requiring automatic shut- 
downs and manual resetting is pro- 
vided by a cut-off relay developed by 
Minneapolis-Honeywell’s Industrial 
Div. It operates with an electric tem- 
perature or pressure controller and a 
solenoid or motor-operated valve. Ca- 
pacity is 13 amp at 115 v and 6.5 amp 
at 230 v. 


3—Brushing unit 
cleans conveyer belts 


To prevent residue from building up 
on conveyer belts and return rolls, The 
Osborne Manufacturing Co. has devel- 
oped a brushing unit to continuously 
clean the belt. It consists of a 12 in. 
diam brush mounted in suitable bear- 


ings and coupled to a gear head motor. 
Adequate provisions are provided to 
guide brushed off material away from 
the belt. 


4—Variable speed motor 
features remote control 


U. S. Electrical Motors Inc. has de- 
veloped a fractional horsepower vari- 
able speed motor, Varidrive type 5 VA, 
having a mechanical remote control. A 
flexible cable permits the control hand- 
wheel and indicator dial to be located 
away from the unit so that a machine 


operator can control speed without 
going to the motor. Units are available 
in %, %, % and % hp with speed ratios 
up to 10 to 1 over a range of 4 to 
10,000 rpm. Literature is available 


5—Temperature controller 
provides flexibility 


Precision temperature control is pro- 
vided by a portable instrument devel- 
oped by Taco West Corp. In opera- 
tion, the equipment to be controlled is 


[ 


oo 


plugged into the Gardsman controller, 
which operates from a wall outlet, and 
a thermocouple is inserted into the 
oven, bath or well. The unit, which 
indicates and controls, is available for 
either high limit or on-off control. Dual 
scale ranges are for 50 to 500 and 0 to 
2000 F. 
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Each new product item has a key 
number for your convenience in 
asking for additional, detailed 
information. Insert key number 
on return post card on page 147 


6—Plastic tape is 
for pipe wrapping 

Anti-corrosion qualities of poly-vinyl 
chloride and ease of applying pressure 
sensitive tape are combined in a tape 
developed for pipe wrapping by Min- 
nesota Mining and Manufacturing Co. 
Said to eliminate the need for such 
cumbersome equipment as tar pots, 
it provides an economical pinhole-free 


coating which can be applied in the 
field. Two thicknesses, 10 and 20 mils, 
are designated Nos. 50 and 51 respec- 
tively. Lengths of 100 ft are available 
with widths of 1, 2, 4, 6, 8 and 12 in. 
An 8-page bulletin lists data required 
for use. 


7—Motorized sweeper 
cuts maintenance costs 


With the use of an improved motor- 
ized sweeper, industrial sweeping can 
be accomplished in a fraction of the 
time required by the push broom meth- 
od, according to the manufacturer, 
Multi-Clean Products, Inc. A rotary 
brush sweeper and heavy duty vacuum 
cleaner are combined to form an in- 
tegral unit. A 1%4-2 hp air-cooled gaso- 


line engine furnishes power. The unit 
picks up such materials as dust, dirt, 
small metal parts and shavings. 


(Continued on page 10) 
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JENKINS PRACTICA 


warm waTEeR 
OISCHARGE 


RELIEF VALVE 


USED OW TO 
PURIFICATION SYSTEM 


WEATER BYPaAS: 


STRAINER 
STEam TRAP 
Trap TEST 


How to plan a LUBRICATION OIL PURIFYING SYSTEM 
FOR DIESEL ENGINES 


Lubrication oi! purification systems are 
used on practically all modern diesel 
engines to assure longer oil life and de- 
creased engine maintenance. Purification, 
however, must be accomplished without 
removing beneficial oil additives which 
increase lubricant efficiency and preserve 
bearing surfaces, 


The diagram above shows a typical lu- 
brication oil purification system designed 
to meet diesel engine needs. Circulated 
oil from the engine is returned to a tank 
and part or all of it is pumped through a 
heater. Here, it is raised to optimum 
cleaning temperatures. A centrifuge then 
removes water and impurities. The par- 
tially cleaned oil next passes through 
filters, where light impurities and col- 
loidal carbon are removed, 


In normal operation of the diesel, the 
lube-oil enters a clean oil storage tank, 
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NG LAYOUTS 


CLEAN LUBE-On TO 
HEADER IN ENGINE 


WATER AND WEAVY 
IMPURITIES TO ORAIN 





STEAM SUPPLY Line 


CONDENSATE RETURN LINE 
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after which it is pumped back to the en- 
gine through a cooler, generally a shell 
and tube heat exchanger with water as the 
coolant, which reduces oil temperature 
raised during purification. 


ee ee oe 
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Consultation with accredited piping en- 
gineers and contractors is recommended 
when planning any major piping installa- 
tions. 


TT 
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To save time, to simplify planning, to get 
all the advantages of Jenkins specialized 
valve engineering, select all the valves you 





—_ 


eae 


<| <| 


| 


3 fe 950 Bronze Gite _Free Blow Trop Test 
2 [Fig 270-U Bronze es fm Shuto 


Cool Water Supply to 
. Pow '. _| tube Oil Cooler 
1 |Fig. 270-U Bronze Gote_| Water Discharge Shuto | 
2 |Fig. 270-U Bronze Gate | Oil Heoter Shutoff J 
| __} |fig. 270-U Bronze Gate | Oil Heater Manvel Byposs 
4 |Fig. 270-U Bronze Gate LOil Filter Shutofs . 
1_|Fig. 270-U Bronze Gate | Oil Filter Manvel Byposs_| 
Prevent Reverse Flow 
Filter Droins = 
| Pressure Gage Control a 
Filter Air Vents ce 
Oil Sempling Toke Of | 
Steam Supply to Oil 
Heoter 


| 4 iFig 930 Bronze Globe 


4 


Fig. 762 Br. Swing Check 
$3 950 Bronze Globe 


=o 
nde 
a 


Zz z+ zO 


Fig. 743-G Br. Needle | 
Fig. 950 Bronze Globe 

|Fig. 950 Bronze Globe 
+ _—_—— — 
|Fig. 270-U Bronze Gate 
[CF [Fig T76T Bronte Gate [Condensate Stet | 
| Pr 1 Condensate 

’ js 762 Or. Swing Chock} pe hes 


! 
2 
3 
2 
3 
2 


Cc 


Condensate Byposses 





= 


! “Trig 270-U Bronze Gote 
sam. 1 


Centrifugal Bypows 
| 1 |Fig. 956 Bronze Globe 


Byposs on Automatic 
Steom Valve 


< 








need from the complete Jenkins line. It's 
your best assurance of lowest cost in the 
long run. Jenkins Bros., 100 Park Ave., 
New York 17. 


Complete description and enlarged 
diagram of this layout free on request. 
Includes additional detailed information. 
Simply ask for Piping Layout No. 63. 


November 1952 


JENKINS 


VALVES=@®> 


9 











New equipment 
and developments 


(Continued from page 8) 





8—Audio amplifier 
features high power 


Westinghouse Electric Corp. has de- 
veloped a variable frequency audio am- 
plifier, type FG 5/10, capable of de- 
livering either.5 or 10 kw output pow- 
er. The unit will take a signal of 





L oc 


approximately 10 mw from any con- 
ventional 30 to 10,000 c¢ source and 
build it up to 5 or 10 kw with uniform 
response 


9—Flooring product resists 
destructive chemicals 

Latex-O-crete, a floor coating de- 
veloped by United Laboratories, Inc., 
is said to resist the destructive action 
of chemicals. The product can be ap- 
plied to an old surface, either interior 
or exterior, without special treatment 
other than cleaning. The product is 
said not to contain bituminous materi- 
als. Literature listing applications is 
available 


11—Hydraulic power unit 
uses low pressure air 


High fluid pressures are developed 
from low pressure plant air supply by 
heavy duty, air-hydraulic pumps and 
power units made by Ledeen Manufac- 
turing Co. Applications include op- 
eration of high pressure cylinders, 
clamps, valves, actuators and hydrau- 


lic presses as well as for high pressure 
testing. Both pressure and volume are 
adjustable. Horizontal or vertical con- 
struction is. available. Design features 
are discussed in a bulletin. 





TO REQUEST ADDITIONAL FREE DATA 
Insert “key” numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





12—Mofor is designed 
for outdoor service 


For use in semioutdoor and outdoor 
steam electric stations, Allis-Chalmers 
Manufacturing Co. has developed an 
outdoor weather-protected motor de- 
signed to keep wind driven heavy 
moisture out of the windings. It is said 
to offer greater protection than the 


splashproof design. Units are available 
in a full range of ratings required for 
major auxiliary drives, including boiler 
feed pumps. 


13—Volt-ammeter has 
nine scale ranges 


Current can be measured without 
shutting down equipment or making 
ammeter connections by use of the 
Amprobe 300, a pocket size snap- 
around type volt-ammeter manufac- 


tured by Pyramid Instrument Corp. 
Scale ranges are 0-6/15/30/60/150/300 
amp a-c and 0-150/300/600 v a-c 


14—Lubricant 
prevents seizing 


Anti-Seize, a molybdenum disulfide 
lubricant developed by Bel-Ray Co., 
Inc., is described as a stable, non- 
melting, multi-purpose lubricant with 
an unusual capacity to prevent seizing 
and galling at bearing pressures over 
100,000 psi. It is said to lubricate from 
below zero temperatures up to 750 F. 


(Continued on page 14) 





10—Temperature transmitter is for electronic control 


Applications in chemical and food 
processing plants, refineries and cen- 
tral stations are listed for the type 
T2T Autronic temperature transmitter 
developed by The Swartwout Co. The 
unit, designed primarily for use with 
the Autronic control system, consists 


‘anna 


} 





essentially of a resistance thermometer 
element and thermometer adapter unit. 
Various thermowell styles are avail- 
able for the thermometer element. The 
adapter unit, which converts resistance 
changes in the thermometer element to 
a proportional signal voltage, is avail- 





4 


able with numerous temperature ranges 
and spans in either centigrade or fahr- 
enheit. Data are available. 
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"WHO spilled the ee 
N,N'-2 (12-hydroxy-9-octadecenoxyla 


Ke 
ape put it this way: WHO SPILLED THE NALCO ANTIFOAM? GET YOUR COPY OF 
Either way... N, N'!-2 (12-hydroxy-9-octadecenoxylamido- “~ , ” 
ethyl) ethylenediamine, or Nalco Antifoam ... this foam control “(hte a Haleo 


material is powerfully effective. It is one of several Nalco anti- 
foams that are widely used, not only in boilers, but wherever : 


foaming liquids are a problem. 





Nowadays the language of the water treating industry could be 
full of confusing technical terms... like this chemical description This picture story of Nalco will 
of a Nalco antifoam. Translation to common, understandable pr pees “rs — 
terms is one of the jobs of your Nalco Representative. You can Su vb eats ar eae - eo 
count on him for an honest appraisal of your problem and a 


ing problems. Write for your 
simple, unconfusing recommendation for its solution. free copy today. 


NATIONAL ALUMINATE CORPORATION 
6218 W. 66th Place . Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 





SYSTEM... Serving Industry through Practical Applied Science 
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‘We Tested Them 
and Found That 


Fusetron@tuses 
actually Do Prevent 


Needless Shutdowns” 


You too can profit 
by Mr. Walker’s 
Experience 


By taking advantage of the 10 POINT PROTECTION 
of FUSETRON Dual-Element Fuses 


6 Protect motors against burnout due to single 
phasing. 

Give DOUBLE burnout protection to large motors 
— without extra cost. 

Make protection of small motors simple and 
inexpensive. 

Protect against waste of space and money — permit 
use of proper size switches and panels. 


1 * Protect against short-circuits. 
2 Protect against needless blows caused by 
harmless overloads. 7 


3 Protect against needless blows caused by 
excessive heating — lesser resistance results in 8 
cooler operation. 

4 Provide thermal protection — for panels and 9 
switches against damage from heating due to 

,or contact. : : : 
o's 10 Protect coils, transformers and solenoids against 
§ Protect motors against burnout from overloading. burnout. 


*Fusetron Fuses have high interrupting capacity as shown by tests of the 
Electrical Testing Laboratories of New York City in December 1947. 
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“We have a 3 phase, 3 circuit switch panel 
controlling a resistance type heat treating 
furnace. In this switch we formerly installed 
nine 600 amp. 250 volt renewable fuses. 


“These fuses, however, heated excessively 
and were blowing as often as once a day. To 
stop these blows we even tried out using 
800 ampere links but it didn’t do any good. 
We still had fuses blowing. 


“As a test we installed three 600 amp. 
Fusetron Fuses in one circuit. That was in 
May, 1947. 


“The first and only blow we had on these 
Fusetron fuses was in April 1948—one year 
later. This blow was apparently caused by the 
heating of the ordinary fuses in the other 
two circuits. 


“The shutdown caused by this blown 
Fusetron fuse woke us up to the fact that the 
test we had made proved that Fusetron 
dual-element fuses actually do prevent 
needless shutdowns. 


“Since then we have used only Fusetron 
fuses in this switch and our needless shutdown 
troubles have disappeared.” 


H. T. Walker, Chief Electrician 
Cresent Insulated Wire and Cable Company 
Trenton, New Jersey 





FUSETRO 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


es: ae 


BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo 





Delay may cost you more than replacing every Please send me complete facts about FUSETRON dual-element Fuses, 
ordinary fuse with a FUSETRON dual element 
Fuse — but by passing the word along that all 


f 
5 
i 
purchase and stock records should call for FUSE- 1 
‘ 
a 


Name 


Title 
TRON dual element fuses, you have action that 
begets money saving. 


Address. 


SEND THE COUPON FOR MORE FACTS > 2S 
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New equipment 
and developments 


(Continued from page 10) 





15—Ventilated bus increases 
current carrying capacity 


Ventilated square copper tube bus 
has been developed by Chase Brass & 
Copper Co., Inc., a subsidiary of Ken- 
aecott Copper Corp., to provide in- 
creased current carrying capacity for 
a given area of metal. A-c capacity is 
said to be increased approximately 20 
per cent. In addition, the square shape 


reduces skin effect, increases mechan- 
ical strength, and provides large con- 
tact surfaces for secure joints. Bus 
with sides ranging from 2 to 11 in. is 
available for a-c loads of 1310 to 10,600 
amp, based on 30 C temperature rise. 


16—Deicing chemical 
contains rust inhibitor 


Addition of a phosphate type rust 
inhibitor to Ice Rem ice and snow 
melting chemical pellets has been an- 
nounced by the manufacturer, Speco, 
Inc. It is said to safeguard against ex- 
cessive rust when deicing pipes, drains, 
railway switches or metal ramps 


17—Burner provides 
greater efficiency 


Burdett Manufacturing Co. has an- 
nounced development of what is said 
to be a more flexible and efficient 
adaptation of the radiant heat principle 
for use in industrial ovens. Advantages 
claimed for the line burners, known 
as Radi-Heat, include maximum rate 


of heat transfer, high fuel economy, re- 
duced processing time, uniformity. of 
product and low maintenance costs. 
Capacities range from 7000 to 45,000 
Btu per hr. 
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18—Device automatically 
controls emergency power 


When normal source fails, a control 
device developed by General Electric 
Company’s Control Dept. automatically 


transfers electric circuits to an emer- 
gency power source. The throwover 
panel, consisting of mechanically inter- 
locked normal source and emergency 
source contactors and a pilot contactor, 
can also control standby equipment such 
as an auxiliary generator 





TO REQUEST ADDITIONAL FREE DATA 
Insert “key” numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





19—-Gear drives meet 
many requirements 


Belt transmissions are eliminated by 
right angle gear drives designed by 
Johnson Gear & Manufacturing Co. 
The units, which are dust and weather 
proof, are available in a wide selection 
of types, sizes and ratios to meet re- 
quirements for many types of prime 
movers and driven equipment. They 
are adaptable for either vertical or hori- 


zontal prime movers with ratings of 
15 to 450 hp. Advantages are outlined 
in available literature 


20—Multi-purpose hose 

reduces inventory 
Five types of multi-purpose hose, 
marketed by the Mechanical Packing 
Div. of Flexrock Co., are said to make 
it possible for an industrial plant to 
reduce the number of hose types they 
may now find it necessary to stock. 
One type of the multi-purpose hose is 
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said to take the place of as many as 
seven types of ordinary hose. Each is 
color-coded for identification. 


21—Unit provides quick 
cable installation 


Quick installation of cables and hol- 
low tube lines is provided by an auto- 
matic fastening gun developed by The 
Heller Stapler Co. It is operated with 
one hand, leaving the other free to 


guide the work being installed. The 
unit drives an extra size band with leg 
lengths varying from 3/16 to % in 


22—Roller gear drives 
reduce cycle time 


Roller gear drives, developed by 
Ferguson Machine & Tool Co., Inc. 
for high speed intermittent motions on 
automatic equipment, are said to de- 
crease cycle time of machines and 
waiting time of the operator. Reduced 
vibration and low maintenance costs 
also are claimed. The units can be 
used to replace all types of Geneva 
drives, ratchet and crank mechanisms, 
air or cam operated indexing mecha- 
nisms or other intermittent motions— 
either linear or angular. 


23—Variable speed units 

are totally enclosed 
Sterling Electric Motors, Inc. has 
announced that their Speed-Trol vari- 
able speed electric power drives, in the 


le | 


20 to 25 hp range, are now manufac- 


tured in totally enclosed fan-cooled 
models. Units with speed variations of 
2 to 1, 3 to 1 and 4 to 1 are available. 


(Continued on page 20) 
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Impure steam and excessive blowdown are two 
“bugaboos” that need not be tolerated by any 
power plant engineer, thanks to effective anti- 
foam agents. 


Within recent years, the Betz organization has 
developed several anti-foam agents which have 
produced remarkable results both from a stand- 
point of better boiler operation as well as 
direct savings. 


For instance, a large midwestern plant oper- 
ated at 250 pounds pressure and used boiler 
feedwater softened by the hot lime soda process. 
The river water used as make-up at this plant 
varied widely in composition and was con- 
taminated by a number of industrial wastes. 
Highly impure steam was produced with boiler 
water concentrations of approximately 
3,000 ppm. 


After analysis, Betz Engineers applied properly 
formulated anti-foam agents to this problem. 
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Here’s a sure way 


to control carryover 


and blowdown 


Boiler water concentrations were raised to the 
extremely high value of 16,000 ppm before a 
similar steam impurity developed! 

The positive control of carryover and boiler 
blowdown is only one of the many services 
extended by the Betz Organization. Let us 
explain to you how our complete engineering 
guidance can help you solve all your water 
problems. W. H. & L. D. BETZ, Gillingham 
& Worth Streets, Philadelphia 24, Pa. In 
Canada: Betz Laboratories Limited, Montreal 1. 





For the complete story 
on carryover and blow- 
down control through 
the use of anti-foam 
= agents, write for Tech- 


nical Paper No. 115, 


BETZ 








Says 

Mr. Burgin, 
Superintendent of 

the Geneseo Municipal 
Utilities: “Sinclair 
GASCON has given us 
less varnish, less 
piston sticking, and a 
cleaner engine.” 
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For quite some time the Light Plant of 

Geneseo Municipal Utilities, Geneseo, Ill, had 
trouble with sticking rings, and with carbon 

deposits in the exhaust ports of its diesels. A few 

years ago these diesels were changed over 

to Sinclair GASCON D. Almost at once, it was noted that 
the troublesome conditions started to clear up. 

In the time since, sticking rings have become the 

rare exception and the carbon deposits are 

no longer a problem. 


Furthermore, in 1947, a 1400 hp. Fairbanks-Morse 
engine, shown at left, was installed and filled 

with GASCON D. This engine has never had a sticking 
ring and is running remarkably clean, with 


exceptionally low cylinder wear. 








Perhaps Gascon® Oil can cure your diesel troubles, 
too. Get in touch with your nearest 

Sinclair Representative or write Sinclair Refining 
Company, 600 Fifth Ave., New York 20, N. Y. 


CLAIR 
SEL OILS 


prolong engine life 


g 4 
~ 
tw sy we 
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SERVICE CONTINUITY 

















COSTS LESS THAN YOU THINK 


NVVWV\ HOW 
TRANSFORMER OW SELECTIVE TRIPPING WORKS 


I-T-E circuit breakers, arranged in series, are 
preset to open in definite sequence (3, 2, 1 in 
TRANSFORMER BREAKER WITH pap ey If there is a — wen 
or short circuit in any branch of the sys- 
SELECTIVE OVERCURRERT TRIP tem, only the breaker (3) closest to the 
BUS fault will open. Other breakers—other 
production machinery —in the system are 

unaffected. 


FEEDER BREAKER ANOTHER I-T-E “FIRST” 
WITH SELECTIVE Here is one more I-T-E “‘first”—another 
OVERCURRENT TRIP major I-T-E development to help industry 
U protect production and save. Originally 
developed for the Navy during the War, the 


I-T-E Direct-Acting Selective Overcurrent 
LOAD Tripping Device has since been refined and 
BREAKER perfected for industrial and utility use. 


Call on 1-T-E engineers—specialists in circuit 
breakers and switchgear—to see how positive, 
dependable I-T-E Direct- Acting Selective Tripping 
can protect your plant operation. See how much 
you can save. 


For selection and application data on 
I-T-E large air circuit breakers, includ- 
ing selective tripping arrangements 
write for Catalog Section 1003 today. 
I-T-E Circuit Breaker Co., 19th and 
Hamilton Sts., Phila. 30, Pa. 





Ni” LOW- VOLTAGE SWITCHGEAR 


I-T-E CIRCUIT BREAKER CO. - ] AND HAMILTON STS. « PHILADELPHIA 


AWADIA P f ‘ , : 
AWA AN M AN 4 ! N WER y RON x N w 





New equipment 
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24—Higher rating is 
applied to power cable 


General Electric’s Wire and Cable 
Dept. has announced that Super Coro- 
nol power cable for service up to and 
including 8000 v is now rated at 85 C 
copper temperature. The company 
States this can also be applied to cable 
in service. Above 8000 v, ratings con- 
tinue to be based on 80 C 


25—Cleaner is designed 
for heavy duty 


For heavy duty cleaning jobs, Liv- 
ingstone Engineering Co. has designed 
the Speedylectric Hydrajet. Plant steam 


can be used, when available, or an 
electric boiler can be supplied. The unit 
provides a pulsating jet of from 4 to 
8 gpm of hot soap and water at nozzle 
pressures to 600 psi. Detergents and 
solvents also can be used 


27—Valved coupler is 
for hydraulic lines 


Henry Valve Co. has introduced a 
make and break, double shut-off valved 
coupler for use with pneumatic and 


hydraulic lines. In operation, the two 
piston valves open when the two 
halves of the unit are coupled together. 
Units have % in. female pipe thread 
connections. A data sheet is available. 





TO REQUEST ADDITIONAL FREE DATA 


Insert “key numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





28—Heat exchanger tubes 
are welded aluminum 


Low cost and protection against cor 
rosion are advantages claimed by Alu- 
minum Company of America for heat 
exchanger tubes made of longitudinally 
butt welded Alclad 3S-H12 aluminum 
alloy sheet. A protective aluminum 
coating on the inside and outside sur- 
faces gives double corrosion protection. 
Typical tensile strength is 17,000 psi 
and yield strength is 14,000 psi. Tubes 
of 1 in. OD with wall thicknesses of 
049 or .065 in. and lengths of 12, 14, 
16 and 20 ft are standard, with other 
lengths available on order. Other tube 
sizes may be produced in the near 
future 


29—Roof ventilator featurc:’ 
simplified construction 


All complicated mechanisms and 
counterweights have been eliminated 
in the design of an automatic fan- 
powered ventilator known as Airjet, 
according to the manufacturer, Hart- 
zell Propeller Fan Co. Two hinged 


panels, which form a peak roof, open 
automatically when the fan is started 
and close when it stops 


30—Switch is for 
multiple circuit control 


Toggle switch assemblies, developed 
by Micro Div. of Minneapolis-Honey- 
well Regulator Co. to mect vibration 
resistant requirements, are said to have 
many applications where manual or 
mechanical multiple circuit control is 
required. They have from 1 to 10 
double-throw switching elements, all 
operated by one lever. Several detented 
and self returning lever types are avail- 
able. Each switching element is UL 
listed at 10 amp up to 250 v a-c, and 
will handle 30 vy d-c inductive loads of 
10 amp at sea level. A data sheet is 
available. 


(Continued on page 22) 





26—Electrostatic precipitator permits 
ready manifolding of multiple units 


All inlets and outlets are located at the top of a water 





film, pipe type Cottrell blast furnace precipitator developed 


by Western Precipitation Corp. This design is said to 
permit ready manifolding of multiple arrangements so that 
more units can be economically used with a net gain in 
efficiency at periods when any one unit is down. 

Gas entering the inlet travels downward through a large 
low velocity opening and is uniformly distributed around 
and down the outer walls of the collecting electrode pipes 
by means of a gas deflector cone. The manufacturer states 
that the top center inlet precipitator, in addition to achieving 
uniform distribution of gas, improves flue connections, sim- 





plifies insulator compartments and opens up pipe spacing 
for ease of adjustment and less tendency to clog with en- 
crustations—all with no increase in shell size. 

Manholes permit access to the section above the header 
plate. A sealed door in the gas inlet flue permits operators 
to reach the top of the deflecting cone. From this point the 
upper ouside of the collecting electrode pipe can be in- 
spected and, if necessary, high pressure flushing can be 
accomplished. At the lower end of the cylindrical section 
an additional manhole permits entrance to the hopper bot- 
tom. Construction is described in a 12-page bulletin. 
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yclonic Combustion is the revolutionary new 
flame control that reduces heating surface re- 
quirements from 5 to just 3 sq. ft. per boiler 
horsepower .. . to produce 66% more steam 
generating power per sq. ft. 


Used exclusively in Cyclotherm Steam Gen- 
erators, Cyclonic Combustion controls flame 
characteristics in a revolving spiral vortex travel- 
ing the full length of the combustion chamber. 
The cyclonic flame constantly heats every part 
of the chamber, itself a complete heat transfer 
unit. 65 to 75% of the heat transfer is obtained 
in the chamber, with the result that only one 
return pass is required to deliver a guaranteed 
minimum efficiency of 80%. 


The high efficiency of Cyclonic Combustion, 
plus simple compact design enables Cyclotherm 
generators, complete with fiber glass insulation, 
to save up to 1 the space of conventional pack- 
age steam generators. 


Cyclotherm generators operate on gas, oil or 
a combination of both. Complete combustion of 


fuel particles in the combustion chamber re- 
sults in greater fuel savings and eliminates the 
need for extensive stack facilities. Inspection 
and cleaning is a minor operation with no time 
loss caused by boiler shutdown. 


Cyclotherm arrives complete ... 5 easy con- 
nections—fuel, electricity, water, steam and a 
simple flue—and Cyclotherm is ready to gen- 
erate steam for any purpose. Full power oper- 
ation from a cold start in 15 to 20 minutes 
Boilers are designed for 18 to 500 h.p., 15 to 
200 psi pressures. 


The Cyclotherm meets all state requirements 
and is built in accordance with A.S.M.E. and 
National Board Standards and bears the label 
of Underwriters Laboratories, Inc. 


Proved superior in thousands of installations, 
Cyclotherm steam generators with Cyclonic 
Combustion offer the most efficient and compact 
package steam generator on the market today. 
Write today for the free illustrated folder. 


° YCLOTHERM 


STEAM GENERATORS 


Cyclotherm Divisio 

Dept. 

ae New York 
Please send witho 
by Cyclotherm. 


n U. S. Radiator Corp. 


ut obligation my COPY 
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31—Aftercooler removes oil 
and moisture from lines 


Oil and moisture are removed from 
compressed air lines by a water-cooled 
aftercooler designed by The Heat-X- 
Changer Co. Longitudinal fins are said 
to provide maximum heat transfer with 
minimum air pressure drop. The man 
ufacturer states that air can be cooled 


within 10 deg of water supply tempera- 
ture. The units, which can be installed 
horizontally or vertically, are for com- 
pressed air systems from 1 to 15 hp 


32—Belt dissipates 
static charges 


For safely conveying materials un 
der conditions where a static charge 
is undesirable or dangerous, the Main 
Belting Co. has developed a static-free 
conveyer belt. Known as Mark 40, it 
is a heavy duty stitched canvas type 
with conductive neoprene coating to dis- 
sipate the charge. It is available in 37% 
or 39 oz duck in width to 108 in. i 


33—Electrical insulation 
is tough and flexible 


Aboglas, a class B composite insu- 
lation developed by Natvar Corp., con- 
sists of a layer of varnish saturated as- 


bestos paper sandwiched and bonded 
between two layers of varnished open- 
weave Fiberglas. It is said to be 
tough; flexible; inexpensive; cleaner 
and easier to handle; and will conform 
to irregular surfaces without applica- 
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tion of, heat. Two thicknesses, .025- 
027 in. and .050-.054 in., are available. 
A 4-page bulletin describes its use. 


34—Rheostat features 
close control 


For use in electronic and industrial 
control equipment, Vitrohm ring type 
rheostats manufactured by Ward 
Leonard Electric Co. feature a new 
contact arm and drive shaft assembly 


said to offer smooth, close control 
without backlash. Ratings are 25 and 
50 w, based on 300 C rise in 40 C 
ambient. Details of design are de- 
scribed in 4-page folder 





TO REQUEST ADDITIONAL FREE DATA 


Insert “key” numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





35—Valve is designed 
for quick cleaning 


For sanitary control of food proc- 
essing operations, The Foxboro Co 
has developed a stainless steel 2-way 


valve featuring quick and easy disas- 
sembly for cleaning. Known as Sani- 
flow, it is said to have high flow capac- 
ity and the action of a reversible dia- 
phragm motor is said to be friction-free. 
The plunger is equally effective in throt- 
tling or open-shut control. Standard line 
sizes, 1 through 3 in., are available. 


36—Plastic pipe 
has many advantages 
In addition to reduced installation 
costs, many advantages are claimed by 
Reflin Co. for a glass fibre-reinforced 
thermosetting plastic pipe developed 
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for use in pressure transmission piping. 
It is resistant to most corrosive ele- 
ments, and its smooth wall surfaces 
discourage deposits. Operating temper- 
atures are -90 to 230 F; working pres- 


sure is 200 psi; and burst pressure is 
1000 psi. Standard sizes are 4, 6, 8, and 
10 in. OD, in 20 ft lengths. 


37—Instrument is designed 
to test insulation 


Calculation of d-c resistance based 
on test voltage and output current 
flow is provided by the model 424 
Hypot, a testing instrument developed 
by Associated Research, Inc. Designed 
for electrical insulation tests requiring 
various potential stresses, it has a con- 


tinuously variable voltage output and 
a means to measure current output. 
Standard range is 0-5000 v d-c, and 
0, 5, 10, 50 and 100 microamp. 


38—Grease fittings 
cre flush type 


Flush type grease fittings manufac- 
tured by Universal Lubricating Sys- 
tems, Inc., are said to remedy the 


problem of grease fittings being 
knocked off by a heavy blow or col- 
lision. The units, which are offered in 
all regular sizes, are described in an 
available catalog. 


(Continued on page 26) 
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Leaders in 


every Industry 
choose VU 


More and more ... in industry after industry ... you will 
find C-E Vertical-Unit Boilers (Type VU) establishing 
the standards for efficient steam production. 


In Textile Mills, for example . . . where steam must 
be reliably available for process work ... many of the 
industry’s leaders, as evidenced by the representative list 
below, are users of Type VU Boilers. 


Why list only large companies when VU Boilers are 
also used by many smaller textile mills? Because such 
names form a significant guide for a prospective boiler 
buyer, in the same sense that the buying decisions made 
by operators of large truck fleets can be a reliable guide 
for the man who wants to buy a single truck. Moreover, 
big companies buy boilers frequently . . . therefore their vu-50 ere) Mills. Capocity — 
experience is always up to date. And they buy them for _ — pressure, 600 pal — 
plants in many locations, using many different fuels. 
Thus they have the breadth of experience that is required 
for making the soundest equipment selections. 


So if you need steam — from 10,000 to 350,000 pounds 
per hour — remember that leading companies in every 
industry are profiting from the advanced design . . . sound 
construction ... reliability ...of C-E Vertical-Unit Boilers. 





1 supplied by 
ed with pulverized 00 tb of steam 


temperature, 700 F. 


—, 








Typical Leaders in the Textile Field that have purchased 
C-E Vertical-Unit Boilers for one or more mills 


American Thread Company Congoleum-Nairn, Inc. 

American Viscose Company Dan River Mills 

American Woolen Company, Inc. Goodall-Sanford, Inc. 

Bancroft & Sons Company Mohawk Carpet Mills, Inc. 

Bigelow-Sanford Carpet Company Standard-Coosa-Thatcher 

Burlington Mills Corp. Company 

Cannon Mills Company Textron, Inc. 

Celanese Corporation of America West Point Manufacturing it is 40) 

Cone Mill Corp. Company yu.10 capacities 

r. They may 

ape grote stokers. oe 


7 ity of this 

jth oll or gos. COPORY "ne. 

vu-10 ler per hr at 420 psi , boa 

age from 10,000 to 60, derteed 

reno be fired by spreeder, ¥” 
o 





COMBUSTION ENGINEERING — SUPERHEATER, INC. 


200 Madison Avenue, New York 16, N. Y. 


8-572-A 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS: ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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G-E Testing Instruments for Your Every Need 


AK-3 SIMPLIFIES CAPACITOR INSTALLATION 


1 Motor Starting Current Measured 
With NEW AK-1A Volt-ammeter 


Now, with new pointer stop and additional voltage 
and ampere ranges, the new AK-1A hook-on volt- 
ammeter is an even more versatile a-c testing instru- 
ment. The pointer-stop permits reading of motor 
starting currents. You can use your AK-1A volt- 
ammeter for spotting overloaded feeders, open fuses, 
and improper operation of circuit breakers. 

Ranges: 0-7.5/30/75/300/750 amperes 

0-150/300/750 volts 


Accuracy: +3% full scale. 
Extra-sturdy construction assures years of service. 
Weight: 314 pounds. 

PRICE: $66.75* 


Check Kilowatts Directly With 
CompactAK-2Hook-onWattmeter 


Both single and polyphase circuits can be measured 
quickly and easily with this hook-on wattmeter. Ideal 
for trouble-shooting power surveys and load tests, 
this instrument can be used to make sure that motors 
operate at rated capacity. In addition to measuring 
kilowatts, this AK-2 hook-on wattmeter will measure 
vars in balanced three-phase circuits. 


Ranges: 0-3/6/20/60/200/300 kw 
15-600 amperes 
100-600 volts 


Accuracy: +5% full scale 


Weight: 4 pounds. 
PRICE: $84.75* 


Spot Power Losses Easily With 
Type AK-3 Power-factor Meter 


This new hook-on power-factor meter enables you 
to measure power factor without interrupting service. 
The AK-3 can be used on any balanced’ 3-phase 
circuit. When making capacitor surveys, you'll find 
the hook-on power-factor meter a valuable time saver. 
Improved power factor means relief to overloaded 
feeder circuits and transformers. 


Ranges: 100-600 volts _ 
15-600 amperes 


Accuracy: 0.05 PF 


Weight: 414 pounds 
PRICE: $84.75* 
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Quickly Determine The Phase 
Sequence of Polyphase Circuits 


A handy, pocket-sized phase sequence indicator for 
determining the phase sequence of polyphase circuits 
is designed to save time for construction and mainte- 
nance men, trouble shooters, test men, and engineers. 
To use—merely connect the three leads to correct 
voltage terminals; one lamp will glow to show the 
direction of phase sequence. 


Ratings: 120/240/480 volts or 
120/240/600 volts 
Weight: only 22 ounces 
Dependable: has no moving parts or fragile filaments: 
PRICE: $28.14 OR $31.77* 


Lighting Circuits Easily Measured 
By High Accuracy AC Portable 


Used for both testing and maintenance work these 
compact high accuracy portables are ideal for lighting 
surveys. Small in size, they are easy to carry and 
store. Just the right amount of damping gives you 
maximum ease of reading. The AP-9 is available in 
almost all ranges as voltmeters, ammeters, milliam- 
meters, single-phase wattmeters, and also with 
pointer-stop mechanism. 


Accuracy: %4 of 1% full scale for AP-9 (a-c) 
4 of 1% of full scale for DP-9 (d-c) 


Weight: about 2% pounds. 
PRICE: $53.00 AND UP* 


ACCURATE TO WITHIN % OF 1% OF FULL SCALE 


6 Regulator Surveys Simplified With 
30-day Type CF Inkless Recorder 


With the Type CF Inkless Recorder one man can 
supervise the power requirements for an entire plant. 
Charts last up to 30 days; no ink to freeze or evapo- 
rate; available in a variety of voltage ranges; weather 
seal and temperature compensation permit use out- 
of-doors. Checking regulators or making plant surveys 
is made easy with this lightweight portable. 





Accuracy: Up to + 114% full scale. 
Available for a-c or d-c operation. 
Weight: only 12 pounds. 
TYPICAL PRICE: $110.00* 


*Monufacturer's suggested retail price. 602-240 


WEATHER SEAL PERMITS OUT-OF-DOORS OPERATION 


For further Information, contact your nearest G-E Apparatus Sales Office, Agent, or Distributor 


GENERAL @@ ELECTRIC 


INDUSTRY AND POWER * November 1952 








New equipment 
and developments 


(Continued from page 22) 





39—Push-button switch 
features small size 


Push button switches, measuring 
1.047 in. from end of plunger to end 
of terminal tips and % in. diam at the 
widest point, have been developed by 
Grayhill Co. Contact resistance for the 
series 23 switches is reported to be 
007 ohms maximum before use, and 
015 ohms maximum after 200,000 op- 
erations. One unit, No 23-1, is nor- 


mally open and has a single pole, sin- 
gle throw, momentary contact arrange- 
ment. It is rated “4 amp. 115 v, a-c 
non-inductive. 


40—Hydraulic motors 
are compact 


Vane type oil hydraulic motors de- 
veloped by Vickers, Inc. are said to 
offer high efficiency and long life 
Mounting adaptability is provided by a 
choice of four combinations for inlet 


and outlet positions with flange or foot 
mounting for direct, belt, chain or gear 
drive. Units with 5.0, 6.5 and 26 hp out 
put are available 
construction 


Literature describes 


41—Level indicator 
measures continuously 


Continuous level measurement with- 
out mechanical or pneumatic means is 
provided by an electronic instrument 
developed by Fielden Instrument Div. 
of Robertshaw-Fulton Controls Co. 
Known as Telstor, it measures most 
types of liquids, viscous fluids or gran- 
ular solids stored in almost any type 
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of container. The instrument consists 
of an electronic unit, an insulated elec- 
trode and an indicator unit which can 
be mounted up to one mile from the 
material being measured. Power re- 
quirements are 115 v, 60 c, 15 w 


42—Wire connector 
is set screw type 


Improved design is said to be in- 
corporated in the Hi set screw type 
wire connector developed by Holub 


Industries, Inc. Units for solid and 
stranded wire, as well as combinations 
of both, are approved by Underwriters’ 
Laboratories. Advantages and con- 
struction are described in a data sheet 





TO REQUEST ADDITIONAL FREE DATA 


Insert “key” numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





43—Dynamic balancing machine 
is easy to operate 


International Research and Devel- 
opment Corp. has developed a portable, 
rugged and easy to operate electronic 
machine, the model 652 Vibratron, for 
analysis, evaluation and correction of 
vibration. It is said to measure the 
amplitude and frequency of vibrations 
and, by means of a stroboscopic light, 
discover the source. It consists essenti- 
ally of a vibration pickup, a multi- 
channel electronic circuit and a strobo 


scopic lamp. Operation is on 110 v, 
60 c current. A 4-page folder describes 
design features 


44—Purifier provides 
increased efficiency 


Design of the Hi-eF line type purifier 
has been simplified, according to V. D 
Anderson Co., to combine low initial 
cost with increased efficiency. The unit 
is said to remove more than 99 per cent 
of all dirt, oil and moisture from steam, 
air, gas and vapor lines. Standard sizes 
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up to 24 in. are available for pressures 
to 600 psi. Operation is described in a 
bulletin 


45—Evaporators are for 
refrigeration service 


For service in refrigeration and air 
conditioning systems, Taco Heaters, 
Inc. is manufacturing type CWF shell 
and tube liquid coolers and direct ex- 
pansion evaporators. Constructed ac- 
cording to ASME specifications, the 
evaporator is tested at 300 psi and is 
certified for 150 psi working pressure. 
Shell diameters of 8 to 20 in. are 
available in 2 in. increments, and tube 


bundle lengths are 5 to 13 ft in 1 ft 
lengths. Complete information is given 
in an 8-page bulletin. 


46—Test chambers 
are standardized 


To supply industry with standard en 
vironmental test chambers for conduct 
ing termperature-humidity tests, Ten 
ney Engineering, Inc. has standardized 
on five basic chamber types. Known as 
series TH, the units automatically 
maintain humidity from 20 to 95 per 
cent through a temperature range of 


35 to 185 F. Minimum dew point is 33 
F. Sizes from 22 x 19 x 48 in. to 48 x 24 
x 48 in. are available, equipped with 
various types of controls 


(Continued on page 32) 
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“We choose He i LTITE electrical conduit to 


isolate vibration and protect against moisture’ — J. M. Huber Corp. 


TYPICAL OUTDOOR INSTALLATION of flexible Sealtite electrical conduit ot the Huber Corbon Block Plant, Bay- 
town, Texas. Gulf Coast weather, noted for its excessive moisture, necessitates this reliable, liquid-tight conduit. 


IT’S WET IN BAYTOWN, TEXAS. In this Gulf Coast 
town, high humidity and heavy precipitation are the 
rule. Under such conditions outdoor wiring presents a 
problem at the carbon black plant of the J. M. Huber 
Corporation. Only a liquid-tight electrical conduit can 
protect the wiring. At the same time vibration and con- 
stant flexing from blower motors must be overcome. 
Sealtite*, a unique synthetic-jacketed conduit with a 
flexible steel core, meets these demands admirably. 
Sealtite is as flexible as garden hose. You can install 
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it more quickly than rigid conduit. You can cut it easily. 
You can take it down and move it without trouble. You 
can use it in cramped quarters or where conduit must 
either bend or allow for vibration and movement. 
Sealtite is available at your Electrical Supply House. 
It uses standard rigid electrical conduit fittings. For in- 
formative Bulletin No. C-201, write to The American 
Brass Company, American Metal Hose Branch, Water- 
bury 20, Connecticut. In Canada: The Canadian Fair- 
banks-Morse Company, Ltd. 


rademar .« cm 


specify F 


for flexible, liquid-tight electrical conduit— SEALTITE 


AN ANACONDA® PRODUCT 
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What's N E, \ ‘ee America’s 


OLDEST 


maker of industrial rubber products? 


phhhre, 


ah 

5 his is the big news: New York Belting & 

Packing Co., founded in 1846, has now acquired 

the sole sales rights to the famous Gilmer V-Belts, 
Gilmer “Timing” Belts and other Gilmer products. 

The industry of America can now expect even 


greater service from the NYB&P Distributor. He is 


Gilmer V-Belts and Gilmer “Timing” Belts 


an, 


4 > 
Mananee 


to Indust 


‘\ 


the keystone of supply, as well as a willing trouble 
shooter for his customers. Today he is equipped with 
a complete quality line of industrial rubber products 
—a line that will permit him to outperform compe- 
tition, satisfy every need. Included are such out- 


standing products as: 


. NYB&P Conveyor Belting 


Test Special Transmission Belting + Hy-Test Steam Hose + Great Seal Packings 


NEW YORK BELTING & PACKING CO. 


1 Market Street, Passaic, New Jersey 
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The famous “Line of Nine” 
covers 90% 
of industrial packing 





Gr ect bec Vee Pack 9 Style 
" sb 23010. For pediies reciprocating 
: tos Packing rods and plungers against hot or 

~ Style 252 or 251. cold water, brine, oil, gasoline, am- 
For packing globe and angle valves monia and hydraulic pressures up to 
against steam, air, oils and acids. 8000 Ibs. 








fs 


‘Style 10. fee mt 
joints ogainst steam, air, hot or 
cold water, ammonia, oils, gos, 
creosote and such substances. 





Turse 9 outstanding NYB&P brands 
will solve 90% of your normal packing 
problems—and NYB&P has a complete 
line to take care of the other 10%. Each 
does an economical, efficient job, is thor- 
oughly dependable. Your 
local NYB&P Distributor 
is ready to help you select 
the proper packing for your 
specific needs. Call on him 
for your copy of our handy 
Packing Recommendation 
Chart. 





Style 1003. 
packing rods and valve ao 
of engines, cir compressors 
ond pumps against pressures 
of 150 Ibs. and higher, super- 
heated steam, high pressure 
gos ond air. Oil-resistant. 





=> 


Style 
Use this for packing rods in 
centrifuga! pumps ogoainst any 
pressure of oils, hot and cold 
water. 





t Pack 
Style 1946, A non-ab- 
sorbent, hect-resistont pock- 
ing for all flange joints against 


Great Seal Fine Hydr« 
Packing S io pock- : ’ 

ing ee pocked Sil 52. For such hydraulic 
pumps against hot or cold packing service os hydroulic 
superheated steam, acids, cre- water and oil; also for end elevator plungers, hydraulic 
osote, ammonia; also on gaso- rings used under severe hy- oes ond cold-water pump 
fine and oil engines. draulic conditions. 











Pocking — Style 231. Use this 
for packing rods and plungers 
against medium steam, hot or 
cold woter, cir, gos and 
ammonia. 


- NEW YORK BELTING & PACKING COMPANY 


1 MARKET STREET, PASSAIC, NEW JERSEY 
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STEAM COSTS 


Operating men figure their costs in pounds of steam, management 
figures the cost in dollars, but the records of both will always prove — you 
pay less for steam when you use Preferred! 


Today’s up-to-date operating engineers want facts, figures, and sound engineering, 
ombined to give them maximum thermal efficiency at minimum costs. These men 
w the need for scientific downdraft gas travel, the importance of precision firing 

a wide load range and how important it is that their equipment burn, efficiently, 
ypes of gas and oils, regardless of viscosity, temperature or grade—and that’s why 
"ll find more and more operating engineers saying “Preferred steam costs us less!”’ 


Their Records Agree 


From carefully-kept records, management has learned that there is a difference in 
steam-generating equipment. They kxow how much installation costs they save on 
Preferred’s Unit Steam Generator that needs no stack, no special foundation or extra, 
high head room. They’ve learned, from actual experience, how dependable it is and 
how definitely positive the savings they make when their Preferred records show, year 
after year, an actual thermal efficiency of 80%! 


Custom-Built To Job Specification and available in a wide range of sizes from 20 
to 600 BHP, Preferred’s Unit Steam Generators are fired by light or heavy oil, natural 
or manufactured gas, alone or in combination. Shipped completely shop assembled, 
tested, run in and ready for service lines hook-up, the Preferred Unit Steam Generator’s 
fast becoming industry’s first choice when it comes to a dependable, completely pack- 
aged heat and power unit. 





ONLY PREFERRED CAN OFFER YOU ALL THESE FEATURES 





1, 5 Square Feet of ~~ Surface per boiler 6. Expansile Precipitator. Clean, smokeless opera- 
horse power. Heat transfer surface commen- * tion. Maximum gas velocities maintained 
surate with long life and high efficiency. equally in all tubes of pressure vessel. 


2. Four Pass Gas Travel assures uniform distribu- 7. ‘Staggered Tubes. Thorough wiping of entire 
tion of generated heat. Clean heat transfer * tube surfaces during maximum or minimum 





surfaces to minimize tube cleaning and lower 
stack temperature. 


operation. Faster heat pick-up rate. 





3. 
a 


5. 


Down Draft Design. High, guaranteed oper- 
ating efficiency, plus low off-period losses. 
reduces over-all operating costs. 


Induced Draft. Smoother starting, higher com- 
bustion efficiency, less refractory upkeep, elimi- 
nates poisonous fumes in boiler room. 

Intermediate Furnace Position. Protects tube 


areas, safeguards shell from unequal heat 
distribution. 





Anti-Stress Deck. Keeps sections of rear tube 
sheet—above and below water line—in close 
balance. Prevents unequal stress action within 
tube area. 





Dual Eestes a. An a safety fac- 
tor. Entire vessel is pur; va 
before end after firing. ; oer _ 
Horizontal Rotary Oil Burner, Starts, ignites, 
follows load, shuts off, cleans and purges itself 
automatically. 


THERE 1S A DIFFERENCE! 








you ‘LESS Py, 


7 
ace 









ERRED 


= 


induced Draft 


| VISIT OUR 
Staggered Tubes | on es 


AT THE 
20TH 
NATIONAL 
POWER SHOW 
DECEMBER 1-6, 1952 
BOOTH 60-61 


; R EF i FE R R EF UTILITIES MANUFACTURING CoRP. 
1860 BROADWAY - NEW YORK 23, N.Y. 


Anti-Stress Deck | 





New equipment 
and developments 


(Continued from page 26) 





47—Unit heater provides 
controlled heat 


Edwin L. Wiegand Co. has added a 
20 kw unit to their Chromalox UB 
series electric unit heaters. Suitable for 
mounting on floor, wall or ceiling, it 
has adjustable louvers which deflect air 


stream up or down approximately 20 
degrees. It can be used as a basic heat 
source, or to supplement a central heat- 
ing system. Operation is on 230 or 460 
v, single or three phase. 


48—Gas booster is 
hydraulically driven 


Haskel Engineering & Supply Co. 
has developed a hydraulically driven 
compressor booster which increases 
300 to 2000 psi bottled gas to any 
given output pressure up to 12,000 psi. 


With a 10 hp motor, it delivers ap- 
proximately 1.5 cfm up to 1250 psi 
over input bottle pressure and approx- 
imately .9 cfm from 1250 psi up to 
maximum receiver pressure. 


49—Batteries incorporate 
transparent plastic case 
initial cost, 
iency and long life are among advan- 
tages claimed for type CME Exide- 
Manchex batteries developed by The 


Lower increased effic- 
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Electric Storage Battery Co. Trans- 
parent plastic containers are used. 
Available as either 2 or 3 cell, they are 


built to meet rigorous service demands 
in stationary small power applications. 
Capacities range from 8 to 24 amp-hr 
at the 8 hr rate. Construction is de- 
scribed in an 8-page booklet. 





TO REQUEST ADDITIONAL FREE DATA 
Insert “key” numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





50—Heater warms engine 
coolant water 


Vapor Heating Corp. has developed 
an electric immersion standby heater 
to warm coolant water of diesel-elec- 
tric locomotives during winter standby 
periods. A centrifugal pump circulates 
water through the heater and engine’s 
cooling system. Thermostats control 


- 


heating elements, and an alarm bell 
warns if the unit is not operating pro- 
perly. Electric current, 220 or 440 v 
a-c, is provided by a connection in- 
stalled outside the locomotive. Two 
sizes, 75,000 and 120,000 Btu per hr, are 
available 


51—Wet blasting machine 
features versatility 


Push button control is featured in a 
wet blasting machine, Liquamette 
model 64, manufactured by American 
Wheelabrator & Equipment Corp. For 
precision cleaning and finishing ap 
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plications involving large pieces, it is 6 
it long by approximately 7 ft deep and 
9 ft high. Any number of pieces com- 
prising loads to 3500 Ib can be handled. 
Three sets of armholes accommodate 
two operators at once, or one operator 


in any of three positions. Three individ- 
ually operated abrasive nozzles incor- 
porate different sized jets for versatility. 


52—Valve eliminates 
industrial hazards 


Runaway flow rates resulting from 
line breaks and process upsets are 
effectively checked by the Sentry bal- 
anced diaphragm flow shut-off valve, 
according to the manufacturer, McRae 
falve Corp. The valve permits free 
process flow at normal pressures, but 
actuates instantly when regular flow 
rates are exceeded by unsafe values. 
Design is said to be such that no pres- 
sure drop is introduced into the line. 
The unit was developed to serve as a 
safety factor for processes involving 
hazardous liquids and gases. 


53—Machine is for 
large scale cleaning 


For large scale cleaning on a mass 
production scale, the Clayton Kerrick 
BOE-600S steam cleaning machine is 
capable of 4 hr continuous operation at 
maximum load. The unit, developed by 
Clayton Manufacturing Co., discharges 
up to 540 gph of pressure detergent 
spray and 540 gph of hot or cold pres- 
sure rinse simultaneously. Kerosene, 


fuel oil, distillates or gasoline can be 
used for fuel. Operation is on 220 v, 60 
c, single phase current 


— End 
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Where dirt, dust and 
corrosion are a problem... 


/YPEF turbines can handle it! 


Spencer Chemical Company of Pittsburg, Kansas, 
has a total of ten 47-hp Type E turbines for driv- 
ing blowers. Units are mounted outdoors on 
structural steel and are exposed not only to the 
elements, but to a corrosive ammonium-nitrate 
atmosphere. 

Continued satisfactory operation of the tur- 
bines under these conditions is proof that the 
Type E can “take it” .. . proof that Type E con- 
struction keeps foreign matter out . . . proof that 
materials used resist corrosion and erosion. 

Weather and corrosion resistance are important 

. in the chemical industry and in other in- 
dustries as well. Important, too, are other Type E 
features, such as dual protection against over- 
speed, floating movement of governing and trip 
linkages, centerline support, parts interchange- 
ability between wheel sizes. Outstanding Type E 
design assures safe, trouble-free, economical per- 
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formance for long periods of continuous opera- 
tion . . . or instant operation when used as a 
stand-by drive. 

Other types in the complete Westinghouse 
general-purpose turbine line include heavy-duty 
and multistage units. 

Get the facts from your nearby Westinghouse 
office, or write for twenty-page book B-3896. 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-30542 











Prevents transformer “burnouts.” This 
90-kvar, 3-phase, 60-cycle, 460-volt G-E capacitor 
equipment (circled) helps relieve transformer over- 
loading. Solomon Fingold, Montrose Chemical’s 
electrician, surveys it appreciatively. 


Overloaded 
transformers 
relieved with 

G-E 

Capacitors 


Montrose Chemical Corp. of Calif. prevents transformer “burnouts,” 
saves $1800 a year on power costs . . . with $1451 investment. 


Rapid postwar expansion put a heavy overload on the 
transformers that supply power to the Montrose 
Chemical Corp. of California, located in Los Angeles. 
Recently, when the overload became critical, the 
Company sought help. An investigation showed that 
the plant’s power factor was down to 76%—so 
General Electric engineers recommended the installa- 
tion of 180 kvar of General Electric capacitors at a 
cost of $1451. 


Capacitors improve power factor. Once installed, 
the capacitors brought the plant’s power factor up to 
better than 97%. This relieved transformer overload- 
ing by reducing line current. And since Montrose 
Chemical had a power-factor clause in its power con- 
tract, it also cut power costs by $1800 a year. Thus, 
the saving on power costs alone will pay for the 
equipment in less than ten months! And these savings 
will go on indefinitely. 


Capacitors provide other benefits, too! Besides 
releasing transformer capacity, capacitors often permit 
your present distribution system to carry 20 to 30% 
more load without added equipment. Where voltage 
drop is a problem, capacitors can also provide the 
needed voltage boost inexpensively. 


They often hold key to lower power costs. If your 
power factor is below 85% and if there is a power- 
factor or kva-demand clause in your power contract, 
chances are you, too, can make worthwhile savings on 
your power costs by installing capacitors. For addi- 
tional information, consult your local G-E Apparatus 
Sales Office or authorized G-E agent or distributor. Or 
write to Section 407-210 for Booklet GEA-5632— 
“How to Use Capacitors to Reduce Power Costs and 
Gain System Capacity.” General Electric Company, 
Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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When a derrick hoisted giant-sized chunks of marble out of the quarry, the heavy loads caused belts to stretch and slip. 





a a That derrick operator has his eye on a 50-ton chunk 
— of marble he’s swinging through the air from a quarry 
to a railroad car. Belts previously used to drive 


the derrick gave trouble. The heavy loads caused 
stretching and slipping. It was dangerous and in- 


efficient. An unusual V belt was needed to solve the 
problem—as you'll see on the following pages 
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Air lift (continued) 
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A motor supplies the power for the 50-ton weight-lifting act—with an assist by the V belts which link motor to hoist. 


A BFG distributor solved the problem 

described on the preceding page when 

he installed a set of grommet V belts. 

Grommet V belts are built to handle 
wa heavy loads, yet are more flexible, so 
- they don’t slip or stretch as much as 
a. ; ordinary belts. In this case, they put 

an immediate stop to slipping and pro- 
vided more power to the hoist. Here 
are some of the reasons grommet belts 
last longer, serve better, save money. 


a 





cx fs ee 


20 to 50% Longer Life 


Patented grommet V belts by B. F. 
Goodrich represent the only basic im- 





hid 


eg oe since invention of the V 
elt. Belts last 20 to 50% longer, de- 
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B. F. GOODRICH GROMMET V BELT 





pending on service. (The more severe 
the service the greater the increase 
over ordinary belts.) 


What is a grommet? 


A grommet is like a giant cable except 
that it’s endless—a cord loop built up 
by winding heavy cord on itself. There 
is no overlapping cord section as in all 
ordinary belts. Most belt failures occur 
in these sections where cords overlap! 


All Cords Put To Work 


In ordinary belts under high tension 
the center cords “dish” and tension 
is greater near the driving faces. Dished 
cords are doing less work, not — 
their share. Each grommet and every 
part of a grommet carries its share of 
the load. Grommet V belts have no 
center cords—therefore much more 
strength in proportion to cord volume. 


Better Grip, Less Slip 


Grommet V belts have more rubber in 
relation to belt size. Without any stiff 
overlap, they're more flexible, grip pul- 
leys better. Size for size, grommet 
belts give % more gripping power, pull 
heavier loads with a higher safety fac- 
tor. Because there is less slip there is 
also less surface wear. 


They Cost No More 


You save belt costs because belts last 
longer, save production costs because 
machines keep running with fewer in- 
terruptions, save maintenance costs 
because they need less attention, yet 
cost not one cent more than others. 
Grommet belts are made in C, D and 
E sections. They are patented by B. F. 
Goodrich. No other v belt is a grom- 
met belt (U.S. Patent No. 2,233,294). 


See “X-ray” Belt 


A ee demonstrator “X-ray"’ belt 


has been made to show the grommet 
construction. Ask your local B. F. 
Goodrich distributor to show it to you. 


Whirl 
beater 


These belts run at top speed all day, 
supplying power to a pulp beater—one 
of the first steps in making paper. It's 
tough service for V belts, but these 
B. F. Goodrich grommet belts have 
stood the long hours and heavy loads 
for three years now, and still look good 
for years’ more service. 
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V belt drive takes a beating—gives a beating to pulp in this paper mill. 


B.F.Goodrich “som” 


Sure cure 
for the shakes 


Crushing big rocks not only jolts the crusher, 
but also puts terrific shock loads on the V 
belts that drive it. And if the belts can’t take 
the shock treatment—if they should fail—the 
whole operation shuts down, and rock needed 
for highway construction is delayed. The stone 
company wanted reliability—and got it—when 
a set of B. F. Goodrich grommet V belts was 
installed. In spite of the shaking, jolting action, 
the original set of grommet V belts on this 
crusher has already given two trouble-free 
years of service, and the belts are still in 
excellent condition. 


| <« Big rocks are crushed into little ones, then 
used to build highways. 


4 These typical examples (see 
preceding pages) tell you why 
B. F. Goodrich grommet belts 
are superior to ordinary V 
belts — prove they last 20 to 
50% longer—yet cost no more. 


Cron" Bells 
B.E Goodrich 


FIRST IN RUBBER 


The B. F. Goodrich Company, Industrial Products Division, Akron, Obio 








Reliable and 
Permanent 
FIRE PROTECTION 


ree AF : FOR EVERY COMMERCIAL 
PROVED SINGLE STAGE ENGINE ORIV. AND INDUSTRIAL RISK — 


EN FIRE PUMP WITH FITTINGS. Also 
available with opproved electric motor, 
steam turbine and diesel drives. 


TYPE TUF —unveewaiters’ eerlese 
APPROVED TWO STAGE MOTOR 


DRIVEN FIRE PUMP WITH FITTINGS. 
Also available with approved engine 


and diesel drives. nen ar ees, ae.ee and 
VERTICAL TURBINE 


Fire Pumps 


Both types’ meet the rigid requirements and regulations of 
7] Yy pproved Na { Fire Underwriters, Underwriters’ Labora 
tories 


and the inspection Department of the Asso 


ciated Factory Mutual Fire insurance Companies, Boston 


VERTICAL TURBINE TYPE—un. 
DERWRITERS’ APPROVED MULTI- 
STAGE MOTOR DRIVEN FIRE PUMP 
WITH FITTING. Also available with 
approved right angle gear drive for 
stationary engines. 





WRITE FOR DESCRIPTIVE BULLETINS 


Peerless bulletins on horizontal type and vertical turbine type fire 
pumps are most comprehensive. Full engineering and performance 
data are given on all approved pumps and drivers and accessories. 
Mail the coupon today for your copies. 


Ditcn 

PEERLESS PUMP DIVISION (iWin 

FOOD MACHINERY ANDO CHEMICAL CORPORATION NU LS : 
Factories: Los Angeles 31, California and Indianapolis 8, Indiana 


Offices: New York, Atlanta, St. Lovis, Phoenix, Fresno, Los Angeles; Dallas, 
Plainview and Lubbock, Texas; Tulsa, Albuquerque, N. M. 


Distributors in Principal Cities: Consult your Telephone Directory. 
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You can place complete confidence in 
these approved Fire Protection Pumps 


Both the Peerless horizontal types (Dayton- 
Dowd design) and the Peerless vertical turbine 
type fire pumps are pre-eminent in their field. 
Because of top quality construction, exacting 
engineering application and conscientious in- 
stallation service they offer the best insurance 
of safety and satisfaction in all risks. 





PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 
301 West Avenve 26, Los Angeles 31, California 


Please send us the bulletins checked below 
0C Horizontal Type Fire Pumps Bulletin B-1500 
C) Vertical Turbine Type Fire Pump Bulletin 8-152 





NAME 


COMPANY 


GUase 


City. 








fresh Air is introduced through the saw- 
tooth. Torridor warms this air quickly 
and delivers it through ductwork. 


Employees Stay Warm and draft-free in this Torriders Kill Drefts at the doors to this 
production area, warmed by Torridor covered track, get warmth right down 
inverted ceiling type unit to the loading dock. 





How you can tailor Givin torridors 
to fit your special heating problems 


THINK of a tough heating job—where you 


need a big volume of warmed air. Then take a 
TRANE Torridor with the needed fan capacity. 
Add to it the exact amount of heating surface 
the job calls for, the motor with the right horse- 
power, the most economical drive, the most 
efficient controls. Result: you have actually 
“tailored” this one unit heater to handle your 


heating job perfectly . . 
you one cent extra! 
That’s because TRANE Torridors give you 
an unmatched choice of component parts. You 
can select from 5 basic models, 10 cabinet sizes 
and a wide range of motors, filters, controls, 
dampers and heating coils. Motor or direct 


. and it doesn’t cost 


TRANE Projection Heater with 
Louver Cone Diffuser gives 
60% greater heat-throw. 


drive; 2, 3 or 4 outlets. Thus you can specify 
the exact unit for your job. 

And this blower-type unit works almost 
anywhere. It heats big spaces like assembly 
areas. It delivers heat to order. It pinpoints 
large volumes of heat for process work. It 
works either with or without ductwork. It can 
introduce outside air, if desired—tempered by 
famous TRANE Kinetic Orifice coils. 

This versatility and freedom of choice is 
characteristic of the full TRaNeE line of unit 
heaters. Six different types for every unit heater 
job. Prompt delivery on current orders. See 
your nearest TRANE sales engineer or write for 
Bulletin DS-327A. 


TRANE Fleet Trap (shown), 
Bucket and Thermostatic 
Traps give perfect results 
with Trane Unit Heaters. 


TRANE Medel H Unit Heater with 
Louver Fin Diffuser does 
the work of two units. 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING 
AND AIR CONDITIONING EQUIPMENT 
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ALLIS-CHALMERS 


cer Conditioning 


CHEMICALS — EQUIPMENT — SERVICE 


2 PET. 


ie if Ae 


This hot process lime- 
soda softener for treat- 
ing makeup to high- 
pressure boilers is 
rated at 5000 gph. 


K ASSURE YOU water conditioned to your specific 
requirements, A-C engineers can draw on years of 
experience treating all types of water. . . plus a broad 
background of building turbines and processing equip- 
ment that are dependent on properly treated water. 
A-C water conditioning service includes: 

Chemicals — for external and internal boiler water 
treatment . . . designed for silica removal and control 
of scale, corrosion and carryover, Also cooling cycle 
treatments . . . and dependable reagent chemicals, 


Equipment — hot and cold process softeners . . 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 


INDUSTRY AND POWER 


Sodium zeolite water 
conditioning eavip- 
ment with capacity of 
130 opm provides 
boiler makeup to 
evaporator in an east- 
ern utility power plant. 


Dual automatic sodium 
zeolite water softener 
rated at 225 gpm is 
used in power plant 
of o Texos hospital. 
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sodium and hydrogen zeolite softeners . . . alkalinity- 
reducing ion exchangers . . . deionizers . . . degasifiers 
. .. deaerating heaters .. . chemical feeding equipment 
..+ pumps , , . oil removal and water filters. 
Comprehensive consultant service surveys, reports 
. . chemical and X-ray analysis . . . special studies, 


WRITE FOR THESE BULLETINS 


28X7636 — Meaning, Appli- 
cation and Meas- 
urement of pH System 
2886611 — Hot Process 2887107 — Sodium Zeolite 
Softener Softener 
28X7808 — Alkalinity-Reducing Ion Exchanger 


28X7559 — Hot Process — 
Hot Zeolite 


A-3827 








FIRST—with “ECONOMY DELAY” Renewable Fuses you save 

money every time you have a current “blow”. Simply remove the blown 
link and replace it at the cost of only a few cents with a new, 
“ECONOMY DE-LAY” Renewal Link in the same cartridge. 


SECOND —you save because of the short time required to make 
this replacement—and time is money. 





THIRD-—you save by reducing “down time” on machines—because an 
inexpensive carton of Economy Fuse Renewal Links kept on hand 
24 hours a day, answers fuse renewal requirements immediately. 


Your Electrical Wholesaler has “ECONOMY DELAY” Renewable 
Fuses and Renewal Links in stock. 


Ask for the Economy Catalog and Price List. 


© Reg. U. S. Pat. Office 


ECONOMY FUSE AND MEG. CO., 2717 creenview ave, cnicnco 14, ILLINOIS serssseurenes 
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In this modern newspaper building 
passersby can see running presses : 
through 11 ft. plate glass windows, +4 


located directly behind flag pole “a 
in this picture, 


ae aoe 


WASHINGTON POST BUILDING, Washington, D. C. Albert Kahn Associated Architects and Engineers, 
Inc, John McShain, inc. — General Contractor. Standard Engineering Company, Engineers and Contractors 


THE WASHINGTON POST’S new 7-story 
building is heated by a combination of a hot blast ven- 
tilating system for the inside areas and convector radia- 
tion along the outside walls. The steam distribution 
system is divided into two sections, one supplying the 
fan blast coils at 3 Ibs. to 5 Ibs. pressure and one supplying 
the radiation at 3 lbs. to 5 Ibs. pressure. 


Three Cleaver-Brooks 150 hp., oil-fired, self-contained boilers were 
easily and quickly installed in low headroom, basement space. 
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Three Cleaver-Brooks 150 hp. oil-fired, self-contained 
boilers, installed in the basement location, supply steam 


for the entire heating system. 


Modern Cleaver-Brooks boilers are increasingly specified 
for heating service. Completely self-contained and com- 
pact in design, requiring minimum headroom and floor 
area, Cleaver-Brooks boilers offer many installation and 
operating advantages — oil, gas, or combination oil and 
gas firing — fully automatic — clean — dependable per- 
formance — operate at a guaranteed efficiency uf 80%. 
Available in sizes from 15 to 500 hp., 15 to 250 psi. 


Write for the latest, fully illustrated Steam Boiler Cata- 
log — Cleaver-Brooks Company, Dept. M, 302 East 
Keefe Avenue, Milwaukee 12, Wisconsin, U.S.A. Cable 
address: CLEBRO-Milwaukeewis. 


Originators of Self-Contained 
STEAM BOILERS 


Oil and Bitumen Tonk-Car Heaters ® Distillation Equipment ¢ Oil 
and Gas-Fired Conversion Burners 








Corrosion of piping in steam and condensate return lines is an Bulletin CP 100 
expensive two-way headache. (1) It leads to large outlays for pipe 
replacement and maintenance. (2) It often results in plugged Bird-Archer Amine 
return lines and traps due to the solid products of corrosion. Treatment. Write for 
Bird-Archer Amine Treatment effectively eliminates these troubles your copy. 

at low cost. 


gives all the facts on 


Here’s how. Amines are fed into the boiler or into the steam 

and condensate systems. The amines raise the pH value of the 
condensate and also tend to inhibit equipment-destroying 

corrosion through surface protection of the metal itself. In scores 
of plants, this Bird-Archer system has more than paid for itself by 
substantially cutting replacement and maintenance costs. 


BIRD-ARCHER 


WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. 
NEW YORK * CHICAGO 


IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario 
In Mexico: Calderas y Accesorios, §.A., Amsterdam 291, Mexico, D.F en ced 
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COPPUS 
TURBINES 


offer you 
a choice of 


packing 


rings 


STANDARD METALLIC RING PACKING — Mode of high grade 
asbestos cores encased in specially treated lubricated aluminum foil. 
Recommended a: a low-friction, long-service packing for steam tempera- 
tures up to 850 F and bock pressures up to 50 Ib. Adjustable pocking 
glonds keep leakage at minimum. Easy access to packing rings. 





Coppus Turbines ranging from 150 hp 
down to fractional in 6 frame sizes 


FIT TURBINE COSTS 
TO HORSEPOWER NEEDS 


When you buy turbines rated close to 
your exact horsepower needs, you save 
plenty of money. That’s because turbines 
are generally priced in proportion to their 
size. The wide range of sizes of Coppus 
Turbines promises purchasing economy for 
you from the 150 hp size down to the small- 
est. As for operating and maintenance 
economies, you get them, too, from such 
other features as: greater number of man- 
ually operated valves for individual control 
of steam nozzles; replaceable cartridge-type 
bearing housings and others. For complete 
details . . . 


WRITE FOR 
BULLETIN 135 
COPPUS OPTIONAL CARBON RING PACKING — Consists of three carbon 
pont enn packing rings on the pressure side and one beyond the leck-off section. 
191 Park Avenue Each ring hos three segments held together by a stainless steel gorter 
Worcester 2, Mass. spring. For back pressures up to 75 Ib. Standard for vacuum or gas oper- 
Sales offices in ation, or when leak-off is desired. 


R—-..4 Heavy chrome plating on shaft at stuffing box is common 
Sts to both types of Coppus packing. 
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New Development - 


FOR ELECTRICAL PRECIPITATORS 


ELIMINATES RAPPING PUFFS 


Rapping Intensity 


ES See | 


THR. 2 HR. 3 HR. 4 HR. 





Old Method of Rapping Resulting 


Here are two simple diagrams that clearly ‘ . P 
demonstrate the y tees of the new Rapping Intensity 
method of rapping developed by Research ie 
Corporation. The first shows the old way 
in which dust is shaken loose from elec- 
trodes at periodic intervals, causing inter- 
mittent puffs or clouding. 








. Sengh ¢- ents 685 
Rapping Eliminating Rapping Pufts 
Rapping Intensity 
This second diagram illustrates the new scientific method RESEARCH CORPORATION INSTALLATIONS 
of cleaning electrodes. It involves continuous or sequential 55 CARBON BLACK PLANTS 
rapping, every minute or less, at a controlled vibrational 208 MsTaLLuncscal INSTALLATIONS 
intensity. This converts precipitation from a batch opera- 215 Acw Paasrrs © 94 Pavan Blass 
tion to a continuous and uniform process. 
This is another major contribution by Research Corpora- medipr se cso ee si 
tion to the field of electrical precipitation. Constant et ee 
research and development work for the past 39 years has 06 Srest Puants ¢ 114 Om Rarmamss 
resulted in many other improvements over the first AND MiscaLLaNsous INSTALLATIONS 
Cottrell Precipitator. These advances plus the unequaled 
experience gained through over 1000 installations, listed 
at right, assure you of a profitable solution to your Went to know more about the 
specific problem. new Rapping System? Bulletin FA 
contains additional data. 
Send for your copy. 


RESEARCH CORPORATION 


405 Lexington Avenue, New York 17,N. Y. 
122 South Michigan Avenue, Chicago 8, Illinois 
Bound Brook, New Jersey anu 
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tomorrow’s fuel supply 








BEACON 





RUD EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH © BOSTON © CHICAGO © CLEVELAND © DETROIT 
. 


— 
a 
~ 
~ 
NEW YORK © NORFOLK © PHILADELPHIA © SYRACUSE 
w For New Engiond: For Export 
New Englond Cool & Coke Co. Castner, Curren & Bullitt, inc. 


gv 
S c 
Socins 








1 film type 
exchangers 


(Condensers—Coolers—Evaporators) 


Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters,Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


TOP: Four units at Newton Falls, Obio 
Municipal plant cool water for diesel 
engines and a lubricating oil cooler. [ 


tions of Vogt Film Type exchangers and 
is available upon request. 


Bulletin HE-7 describes typical = | 


BOTTOM: Jacket Water Coolers serving 
engines of 7,300 HP im the compression 
plant of a Western Oil Refinery. 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST. LOUIS, CHARLESTON, W. VA. 
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Recently expanded 
and modernized mills 
of Louisville Cement 
Co., located in Speed, 
Indiana. 


Louisville Cement Co.'s, nationally known Speed Portland Cement, Hi-Speed, high 


early strength cement and Brixment masonry cement are products of strict adherence 
to high standards of quality and utmost efficiency in production. 


Modern Sunlight Mine in Indiana; typical of Southern’s extensive coal operations. 


SOUTHERN S versatite COAL SERVICE EFFECTS FUEL SAVINGS 


THAT HELP LOWER LOUISVILLE’S PRODUCTION COST 


Southern’s ability to apply a coal of consistent uniformity to Louisville's 
kiln firing and intense heat producing requirements is an important 
contributing factor in reducing over-all production costs. Precision 
prepared coal from Southern’s Sunlight mine continuously meets these 
rigid burning specifications through dependable daily performance. 


You also may effect substantial fuel and production economies by 
doing business with Southern. 


You have the advantages of wide selection, dependable supply. 
Southern’s big producing mines in Indiana, Western Kentucky, Ohio 
and Illinois are favorably located to serve you—10,000,000 tons annual 
capacity . . . In modern preparation plants, processing operations are 
rigidly controlled. Coals are washed, precision sized, graded and 

+ oon A tested daily—engineered to strictest industrial specifications 
for quality and uniformity. 

Learn more about how you can lower your steam and production costs. Your 
nearest Southern office will gladly submit recommendations and proposals 
applied to your specific burning requirements. 


YOU CAN RELY ON SOUTHERN’'S ENGINEERED INDUSTRIAL COALS 


GENERAL OFFICE: 333 North Michigen Avenue, Chicege 1, Illinois 
OFFICES IN: Lowisville, Memphis, Nashville, St. Lovis 
Sinclair Coal Company, Konses City, Mo., Western Representative 
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PETROLEUM REFINERIES like this a new kind of aluminum jacket- 
g is used to protect the insulation on hot and cold lines. It is 
own as Childers Aluminum Jacketing and is especially engi- 
ered to combine the long life and weather resistance of alumi- 
m with a low first cost. It goes on quick and easy—can be used 
d re-used. it is made of tough but flexible .006” 35 aluminum 
loy, so it handles easily and requires no shop forming. 


Engineered for outdoor lines — 
new, low-cost aluminum jacketing 


| now used in 567 processing plants 





IN CHEMICAL AND PAPER plants: engineers are finding new uses 
for this easy-to-handle jacketing. Childers — here is in 
use at Scott Paper Company’‘s tremendous Chester, nt. The 
insulated line passes between fast moving rolls pd caer the felt 
used in paper making both above and below the line. The Alumi- 
num Jacketing protects against paper dust and water, both of 
which are always present in the manufacture of paper. The jacket- 
ing also appreciably diminishes the possibility of the spread of 
fire which might strike across ordinary canvas jacketing. 


The new kind of aluminum jacket- 
ing for insulated lines shown in the 
pictures on this page is Childers 
Aluminum Weatherproof Jacketing. 
Write for samples and full details, 
no obligation. Childers Manufac- 
turing Co., Dept. YP-4, 3620 W. 
llth St., Houston 8, Texas. 


Under CMP regulations, Childers is a Class 
B product, the use of which is not restricted 











IN FOOD PROCESSING plants such as 
this Minute Maid Corp. unit at 
Plymouth, Fla., Childers Jacketing is 
useful for both indoor and outdoor 
installations. Its clean, shining appear- 

and ease of washing are extra 


Advertisement 


IN POWER PLANTS—indoors and out—Childers 
Jacketing is an ideal material for protecting 
insulation. This is a big outdoor installation 
in the South. This jacketing needs no paint- 
ing, and the gleaming aluminum surface 
makes for “good housekeeping” in any util- 
ity or institutional power station. 


ALMOST ANYWHERE you have insulated lines 
in your processing plant, consider this spe- 
cially engineered jacketing. It is flexible, 
easy-to-handle; yet it has the appearance 
values and the weather resistance that are 
inherent in aluminum. Write to address 
shown above for full details. 





17-year record shows savings 


you can make with... 


@ Turbine oil changed every three 
years, oil systems cleaned every year, 
filters cleaned every four months... 
that was the oil system maintenance 
routine in the power plant of a mid- 
west paper mill before the switch was 
made to Nonparert Turbine Oil. 

Recommended by a Standard Oil 
lubrication specialist, Nonparem has 
been used for 17 years in the plant’s 
two 4,000-KW units and for 12 years 
in its 5,000-KW unit. The original fills of 
oil have never been removed from the 
turbines. Neutralization numbers have 
remained below 0.09 mg. KOH/gm. 
The oil systems have never needed 
cleaning. 

While the lubricant and mainte- 
nance savings already realized by this 
power plant are impressive, they are 


just a beginning. Trouble-free lubrica- 
tion and consequent savings are as- 
sured for the life of these turbines. 
This is based on the written guarantee, 
given with each fill of Nonparet, that 
this unique lubricant will last as long 
as the turbine, and that its neutraliza- 
tion number will stay below 0.15 mg 
KOH/gm. 


A Standard Oil lubrication specialist 
will be glad to show you record after 
record, each covering over 20 years’ 
operation, where Nonpareit has elim- 
inated oil replacements, oil system 
cleaning, and troubles caused by ex- 
cessive oil acidity. All you need do is 
phone your local Standard Oil (Indi- 
ana) office. Or, write Standard Oil 
Company, 910 South Michigan Ave., 
Chicago 80, Illinois. 


STANDARD OIL COMPANY 
(Indiana ) 


NONPAREIL 


TRADE MARK 


Turbine Oil 


STANDARD 





Spence Regulators 
Outlast The Field 























the valve, It operates at low 
unit stress for exceptionally 
long life. 














LARGE BALANCED DIA- 
PHRAGM—Spence metal di- 
ephragms, under usual con- 
ditions, 


ters have few moving parts 
and those few are ruggedly 
d and seld re- 





quire attention. 








The features shown above explain why you 
profit on every important count with 
Spence Pressure and Temperature Regu- 
lators. 


Learn more about these and many other 
advantages of Spence Regulators by send- 
ing for Bulletin 350. 


§ 





Spence Type EQ back pressure regulator — operation of main valve 
is controlled by a sensitive pilot to regulate the initial pressure. 


Same pilot is used with all sizes of main valves. 





Spence Regulators perform depend- 
ably year after year. 


DURABILITY 
You can be sure of accurate control 
for the life of the regulator. 


You don’t need expensive repairs or 
AINTEN rN. (928 special maintenance. That means less 
wn-time, less time and money 

wasted on replacement of parts. 








SPENCE ENGINEERING COMPANY, INC. 
WALDEN, NEW YORK 
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This is 
Controlled 
Volume Pumping 


Precise metering of measured 
quantities of chemicals in 
the internal treatment 


of boiler feedwater 


The modern Beloit, Wiscon- 
sin steam generating plant of 
Fairbanks, Morse & Co., manu- 
facturers of diesel engines, loco- 
motives, generators, pumps, 
motors and magnetos, is designed 
to handle heavy processing loads 
and plant heating. To help main- 
tain the continuity of service so 
vital to power plant operation, 
company engineers placed empha- 
sis on methods of preventing 
corrosion and other destructive 
conditions in the boiler feedwater 
system. Five Milton Roy Controlled 
Volume Simplex Pumps are 
employed to meter precise quanti- 
ties of chemicals into the boiler 
feedwater: disodiam phosphate for 
residual water hardness in the 
boiler drums; sodium sulphite for 





oxygen removal in the deaerator 
and feed lines; organics for pre- 
vention of precipitation in econo- 
mizer and feed line; alkalene 
polyamide as anti-foam for reduc- 
tion of surface tension; octadecyla- 
mine for steam and return line 
corrosion. Fairbanks, Morse & Co. 
specified Milton Roy Controlled 
Volume Pumps because of their 
metering accuracy, service depend- 
ability, positive and flexible con- 
trol, low maintenance. 


Boiler feedwater treatment is only 
one of many applications of 
Milton Roy Controlled Volume 
Pumps. They're also used in all 
forms of internal and external 
feed systems, including introduc- 
tion of chemicals directly to boiler 


MUIL vor 


1319 EAST MERMAID LANE, 


CONTROLLED 


November 1952 


drums, intermittent feeding fol- 
lowed by condensate flushing, 
automatic chemical injection in 
ratio to flow, automatic pH 
control, and automatic control 
by conductivity. 


These versatile pumps offer posi- 
tive, precision control and meter- 
ing of chemicals at any pressure 
requirements. As air-powered or 
motor-driven units or as compo- 
nents of automatic systems, Milton 
Roy pumps ensure utmost accuracy. 


For additional information on 
Milton Roy Controlled Volume 
Pumps and Automatic Chemical 
Feed Systems, call the Milton Roy 
field representatives listed in your 
classified telephone directory. Or 
get in touch with us. 


OY 


PHILADELPHIA 18, PA. 


THESE MILTON ROY CONTROLLED VOLUME PUMPS DO THE JOB... 


VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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Add up the advantages of this modern-type 
| Cooper-Bessemer compressor, and you'll 





' see why it does a low-cost job, year in, 
year out. 


i For example, with balanced, opposed ac- 


tion, it's the smoothest running 
compressor money can buy... 
and that means continuous, vi- 
bration-free operation with less 
repair, less maintenance. 


SEND FOR THIS BULLETIN ... it gives 
details and pertinent data on the 
Cooper-Bessemer power-driven Type M 
compressors. 350 to 1,000 bhp. 


Why Air Costs less 
at Newark Stove 


Recently installed in Newark Stove Com- 
pany plant. Newark. Ohio, this is a Coop- 
er-Bessemer 800 hp Type FM compressor 
with 5 bal d-opposed Pp cyl- 
inders. 





For another thing, Cooper-Bessemer design 
offers unusual compactness. Foundation 
and piping requirements are correspond- 


ingly less. No need for a deep motor pit. 


But check up further. Look into the many 
construction features, found only 
in Cooper-Bessemers, that are 
your best guarantee of perma- 
nent satisfaction. 





The 
Cooper-Bessemer 





New York Washington, D. C. Bradford, Pa. San F 


Corporation 





Dallas, Greggion, Pampa and Odessa, Texas Seattle Tulsa 
St. Lovis 


Caneda, itd., Halifax, Nova Scotlo Gloucester, Mass. 
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Shreveport 
les Angeles Chicogo Caracas, Venezuela Cooper-Bessemer of 
New Orleans, lo. 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
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The Empire District Electric 
ee Company orders and reorders... 
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here's 2 complete WATER WORKS 





The JBAS doesn’t care if your source of water is 
creek, river, lake or well. It is equally effective 
for softening, clarifying, sterilizing, or removing 
organic matter, tastes, or odors. Its versatility 
has been demonstrated in hundreds of installa- 
tions treating 5 to 100 gallons per minute, 
providing a water equal or superior to large 
municipal supplies. 


TE wed ed ee 


FOR THE MANY USES OF TREATED WATER, 
INFILCO ENGINEERS THE JBAS ACCELATOR 


Ask for Bulletin 1845 


and see how a JBAS conserves space 
and installation costs. Learn how 
and why JBAS gives uniformly 
satisfactory results with minimum 
supervision and attention. Note it can 


be readily moved, too, if necessary. 


INFILCO INC. Tucson, Arizona Plants in Chicago & Joliet, Illinois 





FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES 
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How Concave sides 


cut V-Belt costs 


Important to anyone who wants to cut V-Belt 
replacement costs is the simple, i reason 
WHY Gates Vulco Ropes are built with Concave Sides 
(U. S. Patent 1813698). See Figure 1. 


When a Gates belt is bent around a sheave these 
Concave Sides fill out to full, even contact with the 
sides of the sheave groove. (Figure 1A). This gives you 
sure pulling power. And, naturally, because wear is dis- 
tributed evenly, the Concave Sides actually give you 
longer wear—longer belt life. That cuts V-Bele re- 


placement costs. 
when a straight sided 


— V-Belt (Figure 2) is 


bent, the sides bulge out, preventing the belt from 
fitting evenly in the sheave groove. This causes extra 
wear at the points shown by arrows. (Figure 2A). 


On the other hand; 





VULCO 


corr OO RIVES fet 


THE GATES RUBBER COMPANY «+ DENVER, U.S.A. 
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Make this simple 
test yourself eee 


Hold a straight sided V-Belr 

as it would be bent around a 

sheave. Take the sides of the 

belt between your finger and 

thumb. You can feel the 

bulges in the sides—the bulges that 

prevent an even fit in the sheave groove 

and cause extra wear. 

Now do the same thing with a Gates Vulco 
Rope. You can feel the sides fill out. You can see 
why they press firmly and evenly against the sides 
of the sheave groove —giving you longer belt life 
—lower belt costs. 

When you buy V-Belts be sure to get Gates 
Vulco Ropes—the V-Belts with the Concave Sides. 

Gates Engineering Offices and Jobber Stocks 
are located in all industrial centers of the United 
States and in 71 foreign countries. 


SAVING $1,000 A YEAR 


This big 18 foot flywheel on an emmonia 
compressor at the Termine! Werehouse Ce., 
St. Joseph, Missouri, was originglly driven by 
@ flat belt. 

Mr. |. McKee, plant superintendent says, 
“We needed a drive we could depend on, so 
we installed a Gates Vulco Rope drive right on 
the flat pulley of the compressor. This conver- 
sion is saving us about $1,000 a year.” 


CS-526-A 





V-Belts — Hose 
Molded Rubber Goods 


World’s Largest Maker 
of V-Belts 











Consolidated Edison finds refractory concrete gives 


Low Cover Charge for a Hot Spot 


THE FLOOR OF THIS BIG BOILER is literally one of 
the hottest places in town. Day in and day out it 
takes terrific punishment as it is baked by flame at 
temperatures of 2750° to 2800°F. For economy, 
New York’s Consolidated Edison Company tops 
the floor with 5% inches of durable refractory 
concrete. And they save dollars and days from 
the start! 

A castable refractory mix of Lumnite calcium- 
aluminate cement and aggregate is simply ‘“‘shot’’ 
on by cement gun and reaches service strength in 24 
hours or less . . . cutting costly outage. 

In service, refractory concrete takes high temper- 
atures and has low volume change to withstand 
thermal shock. It has excellent abrasion and corro- 
sion resistance as well. So convinced is Consolidated 
Edison of the economy of refractory concrete that 


their plans call for building 17 boiler floors this way! 
WHEREVER heat, abrasion, corrosion or thermal 
shock are problems, you'll find refractory concrete 
made with Lumnite cement a wise choice. For more 
information, write Universal Atlas Cement Com- 
pany, (United States Steel Corporation Subsidiary), 
100 Park Avenue, New York 17, N. Y. 


Refractory concrete 
for boiler floor is made 
with Refractory and In- 
sulation Corporation 
Moldit Chrome Castable, 
one of the ready-prepared 
castable mixes of Lumnite 
cement and aggregate for 
specific temperature and 
i ae insulation service avail- 
A curome CORBELLED able through manufac- 
5%" THICK BOTTOM turers and their distrib- 
utors. To use—add only 
water. 


*“*LUMNITE” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


“THE THEATRE GUILD ON THE AIR”—Sponsored by U. S. Steel Subsidiaries — Sunday Evenings — NBC Network 
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A 2-DRUM Steam Generator 
with complete furnace cooling 


A 50 year experience with 2-drum boilers is reflected 
in this modern design. Today's ERIE CITY “VC” 
incorporates scores of design, manufacturing and 
installation improvements. The Erie City “VC”, as 
described in our latest catalog, offers high capacity 
in a compact design which saves space — lowers 
installation and maintenance costs and assures good 
operating characteristics with a wide choice of fuels 
and firing methods. New Catalog VC-3 describes the 
Erie City modern 2-drum Steam Generator in detail. 


You can depend on Erie City for sound engineering 


ERIE CITY IRON WORKS: é:x 72. 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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‘How to make 


“Tips by Johns-Manvlle Engineers to help you keep production rolling 


a 


iw 





eee and this new chart makes it 


easy to choose the right J-M Packings 
for your power plant equipment 


A handy 6-page guide, “ Johns- 

Manville Packings for the Power 

Plant” simplifies the selection and application of power 

plant packings. Covering 32 of our most popular styles, 

it tells at a glance what J-M packings to use... why they 
are recommended ...and how to install them. 

Its schematic diagram is spot-keyed to help you locate 
packing styles for various equipment units. Its brief group- 
headings help you select J-M packings for centrifugal and 
rotary services, reciprocating rods and plungers, valve 
stems, pipe flanges, manholes and handholes . . . to seal 
against steam, water, oil, brine, etc. . .. to withstand various 
temperatures and pressures. Its condensed packing descrip- 
tions give you essential buying information. 


t 


And a page is devoted to tips on proper installation to 
help you get maximum economy and efficiency from your 
Johns-Manville packings. 


Your local Johns-Manville Packing —_ 
Distributor will be glad a teat, , 
to give you a copy of this Po? ON wtthings 
handy packing selector, rer 
free of charge. Or write to 
Johns-Manville, Box 60, 

New York 16. N. Y. 
asking for Brechure 
PK-GIA. In Canada, 
address 199 Bay Street, 
Toronto |, Ontario. 


M Johns-Manville PACKINGS & GASKETS 
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Look for this label. Be sure 
it’s genvine RUST-OLEUMI 


All Colors, Aluminum and White — 
Beautifies As It Protects! 


This practical coating may be applied directly 
over surfaces already rusted without removing 
all the rust! Simply wirebrush and use sharp 
scrapers to remove rust scale and loose particles 
. . . sandblasting and chemical pre-cleaning are 
not usually required. Easy to apply by brush, dip, 
or spray ... dries to a firm, pliable coating. 
Cut your maintenance costs, save metal — with 
RUST-OLEUM! Prompt delivery from Industrial 
Distributor stocks in principal cities. 


RUST-OLEUM CORPORATION 
2471 Oakton Street, Evanston, Illinois 


CLIP THIS TO YOUR LETTERHEAD 
MAIL TO: RUST-OLEUM CORPORATION 


2471 Oakton Street + Evanston, Illinois 


FREE SURVEY: A rust-o.eum specialist will gladly LD) Hove a Qualified Representative Call 
survey your rust problems. He'll make specific (_] Full Details on Free Survey 

tests and recommendations. No cost or obligation . : 

See Sweets for complete catalog and nearest . oO Complete Literature 


RUST-OLEUM distributor, or write for literature on 0 Nearest RUST-OLEUM Source 
your company letterhead. 
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gives you 24-hour-a-day 
dust collection 
at full rated capacity 


Fast double-action bag cleaning 
assures full efficiency and constant 
suction drop across the arrester 
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No matter what the task in large scale continuous 
operation, Norblo equipment stands the gaff — with 
low maintenance and economical over-all cost. Norblo 
Automatic Bag Type Dust Collectors have been com- 
pletely reliable in all types of installations for over 
25 years, proving the soundness of the operating 
principles described below: 



































i i Basic unit compartment houses 78 
cylindrical bags — fully distended by 


upward inside air flow. 








; 
Ira 








2 Variable timing of cleaning cycle, 
easily adjusted according to dust load, 
insures constant volume of air handled 
and constant static pressure drop across 
the arrester. 


Norblo Equipment is com- 3 
pletely designed and if 
fabricated in our own shops 
and sold on the basis of 
guaranteed performance. Let 
us send you Bulletin 164-3, 


Bag cleaning involves only one 
compartment at a time, and only a few 
seconds out of each hour of operation. 
During cleaning period bags are shaken 
and air flow is reversed, loosening dust and 
accelerating its descent into the hopper. 
This double-action bag cleaning insures 
utmost efficiency of the equipment and in 

no way interrupts the suction drop. 


THE NORTHERN BLOWER COMPANY 4 Any compartment may be cut out 


of operation for bag replacement or 
repair, all other compartments remaining 
6422 Barberton Ave. * Cleveland 2, Ohio in operation. 


Engineered Dust Collection Systems for All industries 
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HOW A SMALL PLANT SAVES BIG MONEY — 
BY BURNING COAL THE MODERN WAY! 


“Modernizing our coal installation cut monthly fuel bills 
from $777 to $650...labor costs from $120 to only $40!” 


says Mr. William C. Musch, 
Chief Engineer, Allen Memorial 
Hospital, Waterloo, lowa. 


Here’s Allen Memorial Hospital’s new 
steam plant. Boilers are fired by pneu- 
matic spreader stokers. The plant now 
operates with % the manpower formerly 
needed. Compared to the old installa- 
tion, the new equipment saves 18¢ on 
every thousand pounds of steam gener- 
ated. The savings realized by this small 
plant will pay for the entire installation 
in 7% years. 





, if you operate a stea 
@ Whether you plan to modernize your steam plant, - im plant, 
or build a new pnigprtscse you burn a lot of fuel, you can't afford to ignore these facts! 
or a little... you can cut a big percentage from your COAL in most places is today’s lowest cost fuel, 
operating costs by using up-to-date coal equipment. 
A consulting engineer can show you how you can COAL producti 
cut labor <i nes minimum wh ain coal- far the mae gent tate gars ” 
and ash-handling equipment...how you can get more Cons, — will therefore remain the most steble of all 
steam for every dollar when you burn coal in a mod- 
ern installation designed to meet your specific needs. 
Of all fuels, only coal has ample reserves for the 
future. And to produce this coal, America has the 
world’s most efficient coal industry. That means that 
coal users, unlike those committed to other fuels, get 
the advantages of dependable supply and relatively 
more stable prices—now and for the future! 





COAL is the safest fuel to store and use. 











BITUMINOUS COAL INSTITUTE 
A Deportment of National Coal Association, Washington, D. C. 


FOR HIGH EFFICIENCY @ FOR LOW COST 


YOU CAN COUNT ON COAL! 
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Freeze-ups of outdoor steam traps in winter weather 

often cause production delays. Don’t take 

that chance... especially when it’s so easy to install Yarways, 
the steam traps that won’t freeze up. 


They won't freeze because condensate does not accumulate. 
The only moving part—a little valve—is continually testing for condensate, 
discharging it as soon as it forms. There’s never anything to freeze. 


Other reasons why over 750,000 Yarway Impulse Steam Traps 
have been sold—they get equipment hotter, sooner; light weight; 
small size; easy to install and maintain; 

good for all pressures; made of stainless steel. 











More than 200 industrial distributors 

sell Yarway Traps and Strainers. See your nearest 
one today. For name, and free 24-page 

Steam Trap Book, write... 


YARNALL-WARING COMPANY ' 
109 Mermaid Ave., Philadelphia 18, Pa. ae . 
the steam trap designed 


with more production in mind 
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re-entrainment of the collected dust in 
the cleaned gas stream. This arrange- 
ment also eliminates any nuisance 
from intermittent puffs or clouding 
that accompanied the earlier Bongo 
of periodic rapping of electrodes. The 
unit is designed for removal of not less 
than 95 per cent of the total cinders 
and dust entering the precipitator 
for the entire range of gas flow from 
zero to 170,000 cfm at 600 F. 


Method of Testing 


Testing of the precipitator was in 
accordance with the ASME standard 
method for gas sampling. Briefly, this 
method consists of determining dust 
concentration of the gas entering and 
leaving the precipitator by drawing 
gas through a nozzle into a thimble 
contained in a holder at the same rate 
that gas flows in the duct. The filter- 
ing media is an alundum thimble 
which is dried at 105 C, cooled and 
weighed prior to and after use. Velocity 
and volume of the gas is determined 
by means of a pitot tube and an Elli- 
son draft gage. Once velocity is es- 
tablished at the sampling point, meter 
rates are determined and the apparatus 
is ready for operation. 

Basically, the apparatus consists of 
a holder with nozzle attached contain- 
ing the weighed thimble. This is con- 
nected by tubing to a gas flow meter, 
for volume measurements, which in- 


cludes a thermometer to indicate gas 
temperature and a mercury gage tu 
measure pressure. An aspirator regu 
lates the suction through the apparatus 
in order to obtain desired gas veloci- 
ties. Sampling is done simultaneously 


FIG.3—LOCATION OF STATIONS IN DUCT TO PRECIPITATOR 


FOR DUST SAMPLING AND 


VELOCITY TRAVERSES 





at both inlet and outlet and must cover 
a complete traverse of the flue area. 
Fig. 3 shows the location of stations in 
the duct to the precipitator for dust 
sampling and velocity traverses. A 
similar set of sampling points was es- 
tablished in the duct that conveys gases 


leaving the precipitator. From the dif- 


ferential between dust weights at the 
inlet and outlet of the precipitator, 
efficiency can be determined 


Initial Precipitator Tests 


Results of three tests conducted dur- 
ing the early part of 1951 showed an 
average dust collection efficiency of 
90.8 per cent. This performance ac- 
companied an average flow of 


Sy 





Fig. 2—Hydraulic pump units, mounted beside the boilers on the operating 
floor, are used to drive both the coal feeding rams and ash crusher rolls 





34 ft-4 in 


122,000 cfm at 593 F, equivalent to 
72 per cent of rated precipitator ca- 
pacity. Since the efficiency was over 
4 per cent below design performance, 
an analysis was made to determine if 
any abnormal conditions existed. This 
included a study of such factors as dust 
size, combustible content, gas flow 
pattern and dust concentration at the 
different sampling stations. 

Table 1 lists size consist and com- 
bustible content of the dust entering 
and leaving the precipitator. These 
figures are quite representative and 
were in no way interpreted as con- 
tributing to the lower collection effi- 
ciency obtained during the initial tests. 

Fig. 4 shows the variation of dust 
concentration and precipitator effi- 
ciency as itatttinns from data col- 
lected at the six stations entering and 
leaving the amen It will be 
noted that dust concentrations are 
much higher at the two outside stations 
(No. 1 and No. 6) than at the four 
other stations. Furthermore, the high- 
est efficiencies are at the outer areas 
of the precipitator, ranging from a low 
of about 82 per cent in the center to 
over 98 per cent at station No. 6. 
Studies of gas velocities also revealed 
a considerable variation with velocity 
at the four inner stations averaging 
45 per cent higher than the values ob- 
tained at the two outside locations. 

Since there is every reason to be- 
lieve flow pattern at the inlet carries 
on through the precipitator, it seemed 
likely that differences in initial veloci- 
ty and dust concentration were respon- 
sible for the wide variation in effi- 
ciency. From this deduction, it was be- 
lieved that more thorough mixing of 
the gases prior to entering the precipi- 
tator and more uniform velocity at the 
inlet would result in higher average 
collection efficiencies. In order to real- 
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FIGE4—VARIATION IN DUST CONCENTRATION 
AND EFFIOENCY OF PRETIPITATOR 
Average of tests |,2 and 3 
Fm Tt t 
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ize these objectives, the precipitator 
manufacturer installed: (a) a horizon- 
tal perforated plate to equalize inlet 
velocities, and (b) a mixing device 
ahead of the plate to obtain more uni- 
form dust concentration. 


Final Precipitator Tests 


Table 2 summarizes the results of 
two tests after installation of the addi- 
tional equipment. Test efficiency in 
each case not only exceeds the guaran- 
teed performance of 95 per cent col- 
lection efficiency, but also results in 
stack dust emission substantially be- 
low the most stringent ordinance. 

Velocity traverse readings at the six 
Stations across the inlet duct as re- 
corded during both the initial and 
final tests are indicated in Fig. 5. 
Broken lines show performance at 72 
per cent of precipitator rating prior 
to the installation of plates for equal- 
izing velocity, while solid lines cover 
data at approximately 85 per cent of 
pfecipitator rating after the modifica- 
tions. From a study of performance at 
stations 2, 3, 4 and 5, it will be noted 
that while the velocity pattern changed, 
there was still considerable velocity 
variation. At the outer stations, how- 
ever, two pronounced changes were 
apparent after the velocity equalizing 

evice was installed: (a) there was 


Ack i} ee vhend. 





9g are d to 
Research Corporation of New York whose 
engineers supervised the testing and calcu- 
leted test results. 
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FIG 5—TYPICAL VELOCITY TRAVERSES ACROSS INLET DUCT TO PRECIPITATOR 


e----= Prior to installation of plate to equalize velocity and 
mixing device for more uniform dust concentration 
After imstallation of plate and mixing device 
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Station 4 


much less variation in the velocity 
across the duct, and (b) regions with 
very low velocity were eliminated. 
Quite likely, the more uniform veloci- 
ty pattern at the outer stations was the 
main reason for improved precipitator 
performance during the final tests. 
The low dust content of the stack 
gases as compared to the ASME Code 


Station 5 





Station 6 


is appreciated more readily when test 
data is expressed as ds of dust 
per 1000 Ib of gas adjusted to 12 per 
cent COs. Tests 4 and 5 showed an 
average result of about 0.07 lb of dust 
per 1000 Ib of gas. This result is less 
than one tenth of the ASME Code 
value of 0.85 Ib of dust per 1000 Ib 
of gas discharged to the atmosphere. 





TABLE 1 — DUST ANALYSIS ENTERING AND LEAVING PRECIPITATOR 


Mesh Microns 

iL) ™ 
100 1” 
200 74 
325 ae 
325 4 
Combustible 
sO 27 
100 149 
200 74 
328 a 
325 ae 


Combustible 


? 
2 
peree zeeee 
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TABLE 2 — FINAL PRECIPITATOR TESTS 


Test No. 

Gas flow in cim 

Gas temperature in deg F 

Grains per cu ff at 32 deg F 
Entering precipitotor 
Leaving precipitator 

Precipitator efficiency in per cent 
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IZE AND NUMBERS of large 

a-c motors have been and are con- 
sistently increasing. Concurrently, ca- 
pacities of power systems to carry sus- 
tained and momentary heavy loads 
have been rising, and the trend is re- 
flected in voltage and design of motor 
starting and running controls. Across- 
the-line starting is increasingly prac- 
tical and common, and takes advantage 
of the higher torques available for 
quickly starting heavy loads. At the 
same, time, auxiliary and protective 
controls are being modified to pro- 
duce consistently better results. 


GENERAL 


The function of motor control is to: 

1. Properly start the motor, with 
due regard for existing electrical and 
mechanical conditions. 

2. Protect equipment and _person- 
nel, during starting and operation, 
against abnormal conditions. 

Motor controls may be manual or 
magnetic, depending on whether the 
necessary switching operations are per- 
formed by hand or electrically. 

Magnetic controls may, in turn, be 
manual or automatic, depending on 
whether the energizing circuit is actu- 
ated by hand or by some load condi- 
tion, such as water level. 

Where automatic control is involved, 
as when motor starting is controlled 
by load condition, a three position 
transfer switch having HAND-OFF- 
AUTOMATIC positions, is common. 

On HAND position the motor 
starter is controlled by a START-STOP 
pushbutton station. As many stations 
as desired may be placed at convenient 


68 


CONTROLS FOR 
LARGE A-C MOTORS 


Better power systems are making the heavier 


individual motor loads practical as well 


as allowing simpler starting and control 
units. Here is a summary of modern practice 


as it is developing for the larger motors 


G. L. OSCARSON, Chief Application Engineer 
Electric Machinery Manufacturing Company 


Fig. 1 (tleft}—Circuit of an unfused, across-the-line 
magnetic starter is very simple, may include several 
manual push-button stations and automatic controls 





—+{® 


Full voltage starting is used when possible 
because of high torque, simplicity, low cost 


Part winding system uses no autotransformer 
or impedance. It may have two or more steps 


Emr] 


Autotransformer reduces starting voltage. 
Open-transition surges often objectionable 


©) 


Reactor starting is simple but provides low 
starting torque in proportion to line kva 


EY L© 


Resistance starting is occasionally used 
a Bony poner peed we on the smaller motors on low voltage lines 
not for faults. Current limiting 
fuses, as in this synchronous Fig. 3—Full voltage starting is used except 
motor control, or breakers are on limited supply or to obtain torque steps 
needed in the power supply line for synchronous and squirrel cage motors 
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locations. The circuit for two such 
stations is shown in Fig. 1. The con- 
trol circuit is the conventional three 
wire arrangement with START buttons 
in parallel and STOP buttons in series. 
This gives undervoltage protection in 
that a START button must be pushed 
to restart the motor if the contactor 
drops out due to low voltage, and pro- 
vides maximum protection to equip- 
ment and to operators. 

In the OFF position, the motcr can- 
not be started, but for AUTOMATIC, 
the contactor will be closed whenever 
the load actuated device (for instance 
a float switch) is in the compelling 
position. Such a control then has low 
voltage release. The motor will restart 
immediately on restoration of voltage 
if the controlling device is in the posi- 
tion calling for operaton of the motor. 
In effect, it corresponds to a two wire 
manual control circuit. 


PRIMARY CONTROLS 


Protection 

Large a-c motors may be squirrel 
cage, wound rotor, or synchronous. 
They all have one thing in common. 
The stator winding must be connected, 
through a primary control, to the in- 
coming alternating current source. 

Wound rotor motors are always con- 
nected directly across the line, the 
current input being controlled by the 
amount of secondary resistance. 

Electrical and mechanical conditions 
permitting, squirrel cage and synchron- 
ous motors are also preferably started 
on full voltage. In some cases, reduc- 
tion of starting torque, or of starting 
current, will call for some reduced kva 
method of starting. 

Starting kva, torque values, and 
methods of obtaining reductions of 
these values will be discussed later. 

Primary controls are always provided 
with certain types of motor protection: 

Overcurrent protection is always 
used. In three phase, three wire sys- 
tems, two overcurrent relays are pro- 
vided. Three phase, four wire systems 
require protection in all three line 
leads. On low voltage installations, 
the relays are usually of the series type, 
while high voltage controls have the 
relays connected to current transformer 
secondaries. 

Thermal type relays are preferable 
for this duty. They automatically pro- 
vide some delay to accommodate the 
higher current during starting. Also, 
cumulative heating caused by repeated 
starts will trip the motor from the line 
before excessive heating results. 

On magnetic primary controls, trip- 
ping action usually merely breaks the 
circuit of the holding coil. On certain 
types using mechanically latched-in 
contactors, shunt trip is used. This re- 


quires a dependable source of supply 
such as a battery. The contactor is 
opened by energizing a trip circuit. 

Undervoltage protection, requiring 
energizing of the control circuit be- 
fore restarting, is used on all controls 
actuated by hand. In some cases, time 
delay undervoltage releases are used, 
specifically where it is desired to have 
a motor ride through voltage dips of 
short duration. 

Phase reversal relays are occasionally 
used, as where driven equipment would 
be damaged if ‘rotated backwards. Re- 
lays protecting against single phase 
Operation are sometimes provided. 

On large, important motors, dif- 
ferential protection is frequently ap- 
plied to shut down the motor even in 
case of a minor fault in the stator 
winding. 

A normal running contactor is not 
expected to interrupt more than ten 
times the full load current of the motor 
for which it is designed. A breaker, 
or fuses, must be provided ahead of 
the control to take care of faults. 

However, where several large im- 
portant motors are operating in a group 
it is undesirable to stop all of them 
because of a fault in one motor. This 
has led to the use of current limiting, 
high interrupting capacity fuses in con- 
junction with the contactor. Sizes 
available will interrupt faults up to 
150,000 kva at 2300 v, or 250,000 kva 
at 4000 v. A typical control incorpor- 
ating such fuses is shown in Fig. 2. 
Care must be taken that the starting 


current and accelerating time are such 
that they do not damage the fuse, also 
that the contactor rating and tripping 
time of its overload relays are pro- 
perly coordinated with the fuse. 


Torques and KVA 


W ound rotor motors are used where 
high torques and low kva during start- 
ing, or controllable torque during oper- 
ation are required. e motor has a 
phase wound secondary brought out to 
slip rings connected te external. resis- 
tors. The primary is connected direct- 
ly across the line, and is interlocked 
so it cannot be closed unless the sec- 
ondary resistance is all in for minimum 
starting kva. 

Fig. 4 illustrates torque and kva of 
a wound rotor motor used with a centri- 
fugal compressor. Intersections of 
curves R-1, R-4, R-7, R-10, and R-11 
with the load curve are balanced oper- 
ating points. Intermediate steps shown 
are for acceleration only. 

Synchronous and Squirrel Cage. 
Locked rotor, full voltage torques of 
various synchronous and squirrel cage 
motors may range from 40 to 225 per 
cent of full load values. Full voltage 
starting kva may range from 250 to 
700 per cent of full load kva. 

In some cases, as on flour mill line 
shafts, a starting torque of 160 per 
cent may be required. However, if it is 
applied all at once, serious mechanical 
damage may result. In other cases, the 
matter of torque reduction is not urgent 
but it is necessary to restrict starting 





100) 





Fis, 4—The speed- 
torque curves of a 




















wound-rotor motor 
vary according to 
secondary resist- 
ance. The operating 





speed is at inter- 
section of the mo- 
for curve and the 
load curve, shown 











here for a centri- 
fugal compressor. 
Full motor curves 
are balanced oper- 
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kva on account of service limitations. 
Reduced starting torque and kva 
may be obtained in various ways. Fig. 
3 illustrates various methods for syn- 
chronous or squirrel cage motors. 
Different starting methods will have 
different ratios of torque to kva, and 
their selection will be based on vari- 
ous requirements. Table 1 illustrates 
torque and kva ratios for starting. 
onventional reduced voltage start- 
ing has a high ratio of torque to kva, 
but has open transition from reduced 
to full voltage which may result in 
undesirable electrical and mechanical 
shock. By the addition of a switching 
step, closed transition is possible. Re- 
actor and resistor starting provide 
closed transition and positive torque 
during the acceleration period, but have 
a low ratio of torque to kva. 
The part winding method combines 
high torque to kva ratio and closed 


transition. It is particularly applicable 
to large size, low speed motors. Three 
step, part winding starting is frequent- 
ly used on flour mill line shafts where 
high total starting — may be re- 
quired, but it is desirable to apply it 
in definite increments when both wind- 
ings are needed to start the load to 
prevent mechanical shock. 

Fig. 5 shows a simplified line dia- 
gram and oscillogram of two step, 
part winding control. 

In any case involving starting of 
squirrel cage or synchronous motors 
on reduced kva, it is important that 
sufficient starting to overcome static 
friction and accelerating torque be pre- 
sent. Torque and kva values usually 
bear a fairly constant relationship to 
each other. If a certain torque is re- 
quired, the kva value is practically 
established. There is no advantage to 
designing a motor with high starting 





TABLE 1—STARTING CONDITIONS IN PER CENT OF FULL VOLTAGE VALUES 


Storting method 

Full voltage 100 
Part winding 

Reduced voltage 78 
Resistor or reactor 60 


100 100 
60 
60 
60 





circuit Noe 
as” 


Transfer to 
full winding 


; 
| 
4 
| 
| 


Per cent full load speed 


~Start 
Storting kva__ 


Fig. 5—The part winding system illustrates current relationships during starting. 
Current is limited by first energizing only half of the motor through Circsit 
No. 1. Circuit No. 2, connected after a time delay, brings motor to speed or pro- 
vides extra torque if it fails to start on first step. Avoids transition shock 


Frequency of field aischarge current 


50% 
Corresponding motor speed 


6e¢ 3e 
GO% 


Motor synchronized 


excitation 
applied 


95% 


Fig. 6—Oscillograph of current induced in synchronous motor field during start- 
ing shows how @ frequency sensitive relay can automatically connect excitation 
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torque and kva and then starting it 
on reduced voltage. It should be de- 
signed for full voltage starting. 
Braking 

It is frequently desirable to provide 
emergency braking on a-c motors. 
Squirrel cage and wound rotor 
are usually braked by disconnecting 
them from the line and reconnecting 
them with one phase reversed. The 
motor then plugs to a stop and a zero 
speed switch disconnects it. 

Synchronous motors may also be 
plugged to a stop; or they may be dy- 
namically braked by disconnecting the 
stator from the line, and reconnecting 
it to a resistive load, leaving full ex- 
citation on the field winding. 


SYNCHRONOUS CONTROL 


Synchronous motors are unique in 
that they are locked into step with the 
rotating stator field for operation by 
application of d-c excitation to the 
field winding. The motor must first ac- 
celerate on its amortisseur winding to 
near synchronous (95 to 97 per cent) 
speed. Excitation is then applied and 
the motor pulls into step. 

During acceleration, a single phase 
alternating current is induced in the 
field, Fig. 6, with the frequency vary- 
ing from 60 c at zero s down 
to 3 c at 95 per cent s (on 60 c 
service). A rge resistor, selected 
to provide desired torque and voltage 
characteristics, is connected in series 
with the field winding during starting. 

The induced field current is an ac- 
curate measure of the speed of the 
rotor and of its position in the rotating 
magnetic field of the stator. Most syn- 
chronous motor controls therefore use 
a relay responsive to the polarity and 
frequency of the induced field current 
to close the field contactor and apply 
the excitation. This automatically re- 
moves the field discharge resistor from 
the circuit. 

The amortisseur winding is the most 
critical part of a synchronous motor 
and a relay is provided which auto- 
matically shuts down the motor durin 
starting unless synchronization is ef- 
fected within a suitable time. This re- 
lay also becomes effective if the motor 
drops out of step. 

One or more of three conditions 
will cause a synchronous motor to drop 
out of step. These are (a) excessive 
drop in line voltage, (b) excessive 
drop in excitation current, and (c) 
excessive load. A relay is provided 
which recognizes the fact that the mo- 
tor is out of step. This relay may 
either shut the motor down, or it may 
open the field contactor to put the mo- 
tor back in starting condition and per- 
mit it to pull into step if electrical and 
mechanical conditions permit. 
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INSULATION ....... 
TYPES AND PROPER APPLICATION 


A SBESTOS is frequently used for 
high temperature insulation, 
from 600 to 1200 F. One type con- 
sists of long fiber bonded with a 
water and heat resistant inorganic 
binder. Pipe insulation for tempera- 
tures up to 650 F is provided with a 
jacket of canvas, or other material, 
and weighs only 12 Ib per cu ft. For 
the higher operating temperatures, up 
to 1200 F, the pipe insulation and 
block insulation weighs 14 Ib per cu 
ft. All of these have high insulating 
efficiency and good physical stability 
and are unaffected by steam, acids and 
fumes ordinarily encountered in in- 
dustrial plants. They are not affected 
by moisture, are not brittle, and do not 
powder or shatter under severe vibra- 
tion and impact, which, in some in- 
stances, are very important properties. 

Wide ranges of thicknesses are avail- 
able so that the insulation may be ap- 
plied in one layer, which, of course, 
saves labor and expense. For piping 
it comes in half rounds and cylinders 
and, if so ordered, in segments. 

Nested lines of pipes are insulated 
as a whole by using half rounds on the 
outside pipes and filling in with block 
insulation. Traced lines can be covered 
as one by a single over-sized section 
of pipe insulation. Flanges, valves and 
fittings with irregular surfaces can be 
handled with sections of pipe insula- 
tion with a minimum of time and 
effort. Bends are usually covered with 
mitered sections, and the surface is 
finished in a smooth curve with asbes- 
tos cement. 


Flexible Insulation 


Flexible insulation is also made for 
small pipe and tubing for temperatures 
up to 500 F in three forms, namely, 
for lacing in place, for wrapping, and 
for slipping on. The first of these is 
made of woven asbestos fiber with a 
covering of neoprene-coated asbestos 
cloth. It is scovided with sealing laps, 
which make an effective seal. 

The second is made up of a woven 
asbestos tubular jacket filled with as- 
bestos rovings and is wrapped spirally 
around the pipe or tube. It is used 
largely on low pressure or temporary 
lines and bent piping or tubing. 

Third type of flexible insulation, for 
slipping on a pipe, is made of an inner 
tubing of braided asbestos covered 
with a very light weight fibrous glass 
insulation and an outer jacket of braid- 
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the types available to industry, to the types that are applicable 
for hot and cold pipes and air conditioning ducts. Each type of 
insulation is reviewed, and installation practices are discussed 


FRANCIS A. WESTBROOK, Consultant 


ed asbestos tubing. This outer jacket 
may be enteutel coated with syn- 
thetic rubber, or have a hermetically 
sealed vapor barrier and coated jacket. 
This insulation is specially designed 
for bent tubing and small tubes. 


Tailored Applications 


Of course, many items of industrial 
equipment call for “tailored to fit” 
insulation. For instance a removable 
stop valve cover may be made of the 
bonded asbestos fibers and asbestos 
jacket. In many cases metal mesh 
blankets, consisting of light weight 
resilient fibrous glass faced on one or 
both sides with metal facing, are used 
to insulate tanks, boilers, large ducts, 
and breechings. For temperatures up 
to 1000 F white glass wool blankets 
are employed, while for temperatures 
up to 500 F a similar glass fiber is 
lightly bonded with a resinous binder. 
This type of insulation with the metal 
mesh on only one side is particularly 


useful when the blanket is placed 
around itregular surfaces or curves of 
small radius. 

Glass fiber is another type of wide- 
ly used thermal insulating material. It 
comes in several different forms for 
different applications and has very low 
thermal conductivity. Glass fiber is in- 
combustible and will withstand tem- 
peratures up to 1000 F, although cer- 
tain types pre-formed with thermo- 
setting binders are limited to 600 F. 
It is very durable and resistant to cor- 
rosion when in contact with steel, and 
unbonded types will not settle on ac- 
count of vibration. It is also very light 
in weight. 

Insulating wool is a soft, fleecy ma- 
terial of glass fibers, which are slightly 
lubricated. They are fabricated in batts, 
rolls, bulk, and shredded. The rolls 
and batts are used for insulating pre- 
fabricated and pre-assembled equip- 
ment with fully enclosed insulation 
such as industrial and bakery ovens. 


fasalation, whether it is applied to hot er cold surfaces, can enhance the 
eppeacreance of the equipment it covers ples preventing heat loss or heat gain 
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Block insulation —~ 
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Pipe insulation “a 


Insulation for pipes is made up of special sections, such as these above. When 
two or more pipes are covered a block is placed between the circular sections 
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Valves are insulated with sections of 
half round. Joints are then cemented 


The shredded and bulk forms are used 
to fill expansion joints and to pack 
small and irregular spaces. 

Another kind of glass fiber insulation 
is accurately pre-formed for standard 
sizes of tubing up to 3 in. in diam and 
iron pipe up to 33 in. in diam. It is 
suitable for temperatures up to 600 F, 
and both longitudinal and end joints 
fit accurately so that pointing is un- 
necessary. Lacquered steel or aluminum 
bands are used to hold sections up to 
12 in. in diam in place, or joint seal 
oe on exterior finishes may be used 
and spaced to give proper support. 
When the pipes are over-12 in. in 
diam 16 gage soft annealed wire 
should be used, and if a double layer 
is applied the first layer should not 
have a jacket. The second layer is 
placed with the joints staggered with 
respect to the first layer. Canvas is 
utilized for indoor finishes. Insulation 
in outdoor or wet indoor locations 
must be covered with a roofing felt 
jacket, or with a sheet metal jacket 
banded or wired in place. 

Fiber glass blanket type insulation 
is used for spirally welded, riveted, 
non-standard, irregularly shaped pip- 
ing and standard pipé from 3 to 42 
in. in diam for temperatures up to 
1000 F. The insulation consists of an 
insulating wool with a wire mesh 
facing with metal selvages at the ends 
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so that it may readily be bound tightly 
around the pipe. The blankets are 
wrapped around the pipe and held in 
place by lacing or tying the selvage 
with 16 gage soft galvanized wire. 

On bends the selvages are laced on 
the outside radius, and for indoor 
locations the finish is of 2-ply rosin 
paper under canvas. For outdoor lo- 
cations roofing felt is wired or banded 
in place. 

Very fine glass fibers made in rolls 
of different thicknesses and widths can 
be wrapped around nested pipes op- 
erating at the same temperature. It is 
also applicable for steam traced lines 
irregular surfaces and valves, fittings, 
and connections that are difficult to 
insulate. This insulation is tied or 
taped, then given a finish depending 
on the exposure. For indoor service, 
red rosin paper is tied on and covered 
with canvas. For outdoors 45 Ib roll 
roofing is applied over the insulation 
and held with 16 gage soft galvanized 
wire on 6 to 8 in. centers. 

This type of insulation is cut in 
sections to length and wrapped around 
the perimeter to the required thick- 
ness plus a 3 in. overlap. It is designed 
for operating temperatures of 600 F. 

Glass fiber metal mesh _ blankets, 
blocks, and insulating cement are fre- 
quently employed to cover large sec- 
tions of industrial heating units, such 
as ovens, boilers, process equipment, 
and tanks. 

These metal blankets are especially 


designed to insulate equipment with 
surface irregularities and projections, 
including rivets, seams, and laps. It 
is made in two types, one for operat- 
ing temperatures up to 600 F, the 
other for 1000 F. The blankets are 
applied with the lath side exposed and 
laced along the joints with 16 gage 
galvanized wire. The lacing is then 
fastened to anchors consisting of 
hooks, bolts, or steel angles welded 
to the surface of the equipment. The 
final fastening is by horizontal steel 
bands or wire. 


Finishes 


Several final finishes are available 
for different service conditions. First, 
however, a 1/, in. coating of cement 
is trowelled over the metal mesh and 
allowed to dry, after which a second 
coating 4 in. thick is applied. For 
protected areas the final finish con- 
sists of 6 or 8 oz canvas sewed or 
pasted in place. Where exposed to the 
weather 1 in. galvanized wire netting 
is laced in place with 16 gage gal- 
vanized wire. This is followed with 
smoothly trowelled 1/4 in. wet thick- 
ness of fiber glass mastic. When pro- 
tection against severe mechanical abuse 
is necessary the insulating cement is 
covered with a sheet metal jacket. 

Glass fiber block insulation is suit- 
able for operating temperatures up to 
600 F. The common method of appli- 
cation consists of placing the blocks 
with the joints staggered and fasten- 
ing them with horizontal steel bands 
or wire. Corners ate protected with 
metal corner beading. For equipment 
such as stationary tanks and ovens over 
15 ft high, bolts or angles welded to 
the surface, steel stud welded rods, or 
wires provide good anchorage. Where 
the insulation is in cavity walls or 
panels the blocks are laid up to fill 
the area with end joints staggered. 

When a rough finish is sufficient 
the voids and openings between blocks 
are filled with insulating cement. The 
standard finish consists of stretching 
tightly 1 in. galvanized wire netting 





TABLE I—RECOMMENDED MINIMUM THICKNESS** MINERAL WOOL BLANKET 


Pipes 
2 to 4 in. 


1 
1 
1 
1 
VA 


I", 


2 
2 
2", 


**For indoor locations, when outdoor add '/2 in. 


Pipes Pipes 
4 to 6 in, 6 in. and up 
1 1 
1 1 
1 I 
VA 
2 


2 
3 
4 
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over the blocks and lacing it securely 
with 16 gage wire. A 1/, in. coat of 
insulating cement is trowelled over the 
base. Final finishes are the same as 
for metal mesh blankets. 

Glass fiber insulating cement has 
some other imporant uses. For example 
pipe elbows, valves, flanges, and ir- 
regular sections can be insulated with 
trowelled cement of a thickness equal 
to the insulation applied to the rest of 
the unit. Employed in this manner 
the cement is applicable for tempera- 
tures up to 1500 F. For clean steel 
surfaces, applications are applied in 
4/, in. thick coats. Each coat must be 
dried before the next is applied. One 
inch galvanized wire netting is used 
for reinforcement between every sec- 
ond coat. 

When the cement is applied to brick, 
114 in. masonry nails are driven into 
the mortar joints on 8 to 12 in. centers 
with 3/4, in. of the head exposed. The 
brick must be thoroughly wet, and the 
first coat is applied nearly flush with 
the nail heads. One inch wire netting 
is stretched tightly over the cement, 
after it has dried, and secured to the 
nails. Other layers 1/, to 34 in. thick 
are then applied as needed with every 
second coat reinforced with the wire 
netting. 

High Temperatures 

For operating temperatures up to 
600 F 85 per cent magnesia insula- 
tion is very widely used. It is made 
of magnesium carbonate and asbestos 
fibers. As a pipe covering it comes in 
molded half sections with the canvas 
covering forming a hinge and lap and 
is held in place with metal bands. 

Another type of pipe covering, 
similarly constructed, suitable for tem- 
peratures up to 700 F, is made of 
crimped layers of asbestos paper, with 
approximately 33 layers per in. 

A third insulating material made of 
diatomaceous earth bonded together 
with asbestos fiber is good for tem- 
peratures up to 1900 F. The high 
temperature covering is applied next 


Joints filled with 
asbestos cement. 


Hot pipes carrying steam or process liquids can be covered with glass fiber 


and covered with asbestos canvas. 


to the hot surface, thick enough to 
reduce the temperature at the outer 
surface to 600 F. The outer layer 
consists of 85 per cent magnesia in- 
sulation. Both of these come in half 
or segmental sections, for the larger 
sizes, with canvas covering, which 
hinges the sections and provides an 
overlap. These three last mentioned 
materials are also available in block 
form. 

Mineral wool blankets suitable 
for operating temperatures of 1200 F 
are also available. They are made in 
flat sheets with several different types 
of metal fabrics between layers. Stand- 
ard manufactured sizes are 2 x 4 ft 
and 2 x 8 ft, and range in thickness 
from 1 to 8 in. ‘These blankets are 
flexible and can be applied to curved 
and irregular surfaces with economy 
and speed. 

Parallel or nested piping is best 
insulated with a half section of pipe 
covering of suitable size fitted to the 


\ Segments cut from 














\/ 
Wire loops 


/ \ 


pipe SSR od 


a 
SS 


{ Asbestos cement finish 


\\Conves posted or sewed 


Segments cut from straight cork pipe insulation are tied 
around the bend. Joints are filled with asbestos cement 
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Final finish is asbestos paint or cement 


outer half of each pipe. Block insu 
lation can then be employed to fill in 
the space between the pipes. The in- 
sulation is held in place with wire 
and covered with rosin sized paper and 
a sewed canvas jacket 

Pipe bends are covered by mitered 
segments of pipe insulation cut to the 
contour of the bend. Each segment ts 
wired in place, and the joints are 
pointed with asbestos cement. A coat- 
ing of asbestos cement is then applied 
to give a smooth surface. A weather- 
proofing can be added if necessary. 

Application of block material is well 
illustrated in insulating a boiler drum. 
The blocks are carefully fitted and 
placed against the steel surface and 
held with bands or cables. Fibrous 
adhesive may be used to hold the 
blocks until the bands or cables are 
applied. For very high temperatures, 
up to 1900 F, there is an inner layer 
of diatomaceous earth and asbestos 
fiber blocks and an outer layer of 85 


_——2 -¥ in. layers 
“ 


Suiteble covering 


Blanket type insulation is wrapped around the pipe or pipes 
to thickness desired. 


It is wired into plece and covered 
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Glass fiber 


4S/b asphalt saturated felt 
~ 


Glass fiber tape 








Glass fiber impregnated fabric mopped eel 
with hot aspha/t 


and glaze coate 


= 
35 /b roofing felt cover 


Pipes conveying cold liquids eae be wrapped with bianket insulation, tied dowa 
with tape, aad covered with asphalt felt. Final cover is canvas or roofing felt 


per cent magnesia blocks. In either 
case when the blocks are all wired in 
place a netting of hexagonal mesh is 
stretched tightly over the surface. Two 
coats of asbestos cement, totalling about 
Y, in. thick, are applied over the 
netting. The second coat is generally 
trowelled to give a smooth finish. 

Another type of insulating material, 
adaptable for very low and medium 
high temperatures up to 212 F, con- 
sists of very small glass cells, which 
are sealed and filled with dead air. 
This insulation is solid, rigid, and light 
in weight and is a true glass. It is 
non-combustible, has unusually high 
resistance to moisture and vapors, acid 
fumes, and is not subject to decay. It 
can be worked easily with ordinary 
tools, and being friable may be pressed 
down on irregularities such as rivets 
and welds. Furthermore, no vapor seal 
is required. 


Pipe Insulation 


Pipe and fitting insulation of this 
material is available made to close 
tolerances from molded blocks. It may 
be had with a factory applied wrap 
consisting of a glass cloth membrane, 
which is cemented in place. A hinge 
for the two halves and a flap are pro- 
vided that are cemented when install- 
ed. Also included is a utility finish 
for protection against impact and ab- 
rasion. For the larger pipe sizes curved 
segments or beveled lags can be sup- 
plied. Fitting insulation may be > 
tained from the factory or made on the 
job from blocks of standard pipe in- 
sulation. 

For application to process equip- 
ment, all vessels under 12 ft diam are 
insulated with curved segments or be- 
veled lags. Larger ones may be simi- 
larly insulated or with flat blocks. For 
temperatures over 100 F, joint sealer is 
net necessary, and the outdoor finish 
may be a spray coat % in. thick of 
asphalt cut-back. Corrosion-resistant 
wires, bands, or tapes are used to "- 
port the curved blocks, which may 
applied dry. 

lat heads of vessels are insulated 
with flat blocks, cut to fit the inside of 
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the extended side insulation. For 
curved heads, the segments may be cut 
in the factory or on the job and in- 
stalled with beveled lags or square 
blocks. For ellipsoidal heads the side 
insulation may ” extended as far as 
the crown of the head, and a flat 
circular disc of standard flat blocks 
inserted in the opening. If necessary, 
the extended side insulation should 
be provided with mechanical support. 

Insulation of cold pipes and vessels 
involves some problems not encounter- 
ed with relatively high temperatures. 
Furthermore, the several materials that 
make excellent coverings for cold ap- 
plications are not suitable for hot con- 
ditions. In other words when insulat- 
ing against cold, making a proper se- 
lection of material is just as important 
as when insulating hot vessels and 

ipes. The particular point that must 
borne in mind when insulating cold 
equipment is that if moist air comes 
in contact with the cold surface there 
will be condensation or “sweating”. 
Hence, all seams must be tightly sealed, 
and the insulation must be non-absorb- 
ant and moistureproof. If condensa- 
tion should take place there will usu- 
ally be dripping and possibly deteri- 
oration of the insulation. 

Cork has a long record of success- 
ful performance in many kinds of low 
temperature operations. It contains 
great quantities (some 200,000,000 
per cu in.) of hermetically sealed air 
cells, which give it a very low thermal 
conductivity. The structure is granular, 
and there is no capillarity so moisture 


is not absorbed. 


/ 
Vapor barrier sea/ for 
straight run 


Vapor barriers are secered to the pipe 
ot end of every 25 ft of straight run 


One manufacturer makes cork pips 
and fitting covering in three standard 
thicknesses for varying conditions. 
These thicknesses vary with the size of 
pipe and the following set of condi- 
tions: (A) — light duty such as ice 
water lines at 35 F or higher, (B) — 
standard duty as for lines carrying 
brine at 0 to 35 F, and (C) — heavy 
duty where the temperature is from 
—25 to 0 F. Where the temperature 
is lower, special designs are tailor- 
made for each application. Pipe and 
fitting coverings, molded to fit all 
standard sizes and shapes, have an as- 
phalt covering inside and outside to 
protect them against moisture. 

In 75 per cent of all pipe covering 
jobs, the pipes are first tested and the 
outside surface is cleaned before the 
proper thickness of insulation is ap- 
plied. The joints are sealed with water- 
proof cement. Every effort should be 
made to butt the joints as closely as 
practicable. The insulation is held in 
place with copper clad steel wire on 
6 in. centers. Where more than one 
thickness of insulation is used, all joints 
should come together as the broken 
joint method is not considered suitable 
for this method and material. _ 

Fittings are insulated with coverings 
of a thickness en with the 
straight run pipe insulation. The joints 
are carefully butted together and filled 
with waterproof cement. They are se- 
cured by at least 4 copper clad steel 
wires. Flanged and screwed fittings 
larger than 6 in. should have at least 
6 wires. 

Voids between the fitting and cover- 





TABLE 2—RECOMMENDED INSULATION THICKNESS FOR COLD PIPE IN INCHES 


Pipes 
Up te % 
ice water, to 35 F 15s 
Brine, 35 F to Zero 2 
Heavy brine, Zero to -30 F 2: 
Refrigerants, -30 to -40 F 3, 


Temperatures of pipe 


Pipes 
2¥a - 3% 
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Fi thi 
insulation 


Siraight pipe 
insu < 


~Pipe 


Vapor barriers are sealed to both ends 
of an elbow, which is sealed separately 


‘ 


ing are filled with a fine granulated 
cork or = space filler. If there are 
chipped edges they should be filled 
with seam filler. The outer surface of 
the insulation is then painted with a 
finish paint. 

For locations where the atmosphere 
is heavily laden with steam or moisture, 
as in damp cellars, packing houses, or 
exposed to the weather, a roofing 
jacket is applied with overlapped 
joints and sealed with asphalt paint. 
The jacket is held in place with cop- 
per clad steel wire or staples. 


Decorative Finishes 


When the finish has to harmonize 
with the equipment or decorations the 
pipe covering is wra apped with rosin 
sized paper, and the fittings are given 
a coating of asbestos cement. A can- 
vas jacket is then sewed over pipe and 
fittings and painted with tool ant oil 
paint. 

For low temperature piping a layer 
of mineral rubber cloth is applied with 
a 2 in. lap over the fittings. This is 
covered with a spiral wrapping of rub- 
berized adhesive tape with a 1 in. lap. 
The finish may be either cork finish 
paint or lead and oil paint. 

For tanks and other vessels, beveled 
cork lagging, plain or finished on either 
the outer or both sides with mineral 
rubber finish, is cut to fit the radius of 
the tank. The following thicknesses are 
recommended: for temperatures of 50 
F and higher, 2 in.; between 35 and 
50 F, 3 in.; between 20 and 35 F, 4 
in.; between 5 and 20 F, 5 in.; and be- 
tween -10 and 5 F, 6 in. For lower 
temperatures the insulation is specially 
designed for each job. Solid discs of 
corresponding thicknesses are provid- 
ed for the ends, and they are inserted 
inside the extended side lagging. 

Lagging is held in place by steel 
bands on about 8 in. centers. Voids 
between lagging and the vessel are 
filled with granulated cork. Seams are 
filled in such a manner as to leave a 
smooth surface for the finish, which 
may be a coat of paint, or a jacket of 
roofing or canvas that can be painted. 
Asbestos cement plaster is sometimes 


— as a finish. Wire mesh is first 
placed around the cork insulation, and 
the cement applied in two coats to a 
total thickness of 1/, in. All external 
edges have metal corner beads. 


Weatherproofing 

When the equipment is located out- 
doors it can be given a weatherproof 
mastic coating 1% in. thick. Where very 
severe conditions exist, either weather 
or danger of mechanical dama 
sheet metal jacket may be petted one 
the cork lagging. 

Other manufacturers of cork insu- 
lation recommend substantially similar 
methods of application, although there 
are some variations due to the differ- 
ences in the products. Proper applica- 
tion of the insulation is as important 
as quality of material, and when im- 
properly installed the results will be 
unsatisfactory. This is strongly em- 
phasized by all makers of insulation 

When temperatures from 50 to 100 
F are involved hairfelt, wool felt, cork 
and other kinds of insulation may be 
installed. These materials vary in 
thermal efficiency and the service, and 
the selection must be made on the 
basis of careful consideration of all 
the conditions. 

A soft blanket made of minute fibers 
of glass has proven a successful in- 
sulation for low temperature pipe lines, 
which carry brine, ammonia, and other 
refrigerants. Satisfactory results have 
been obtained when the material is ap- 
plied in 1, in. thick layers to the depth 
required. Blankets of a greater thick- 
ness, say an inch or more, are some- 
what stiff and do not lend themselves 


to pipe application as well. Table 2 
gives the thickness recommended (in 
multiples of 1/, in.) for different tem- 
oa and sizes of pipe. This insu 
ating material comes in rolls contain- 
ing 200 linear ft and in widths from 
18 to 54 in. Although the 36 in. width 
is mostly purch: , the other widths 
are employed to meet special condi- 
tions. Strips of a length equal to twice 
the circumference of the pipe are ~ 
across the width of the roll. They 
wra twice around the pipe eye 
hel a spiral wrapping of jute twine 
or glass fiber tape 11/, in. wide. The 
tape is more expensive but makes 
sible a better appearing job, especial 
if it is to be finished. With this ma 
terial care is taken to break longitudinal 
and circumferential joints. 


Vapor Seals 


Vapor seals must be provided to 
prevent the penetration of moist, rel- 
atively warm air to the cold pipe. The 
resulting condensation will cause drip- 
ping or deterioration of the insulation 
or both. One seal is sufficient for in- 
sulation thicknesses up to 2 in. Two 
seals, over the last two layers of in- 
sulation, are required for greater thick- 
nesses. Vapor seals may be made of 
rag felt saturated with 15 lb asphalt 
applied over the insulation. The 2 in. 
side and end laps are sealed with hot 
asphalt. The rag felt is then covered 
with glass fiber fabric or 5 oz canvas 
thoroughly soaked with hot asphalt. 
This covering then receives a final 
heavy glaze coat of hot asphalt. 

Every 25 ft length of straight piping, 
fittings, flanges, and hangers are divid- 


Cork insulation for all sizes of pipe comes prefabricated and ready fo install. 
The half sections are taped together tightly and wrapped with a canvas cover 
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Glass fiber boards are held in position with metal clips 
attached to duct. Outer covering can be canvas or cement 


ed into isolated sections by applying 
vapor seal materials to the bare pipe 
with hot asphalt. This of course segre- 
gates any air, which may gain entrance 
into relatively short sections that are 
small enough to do a minimum of 
harm should moisture gain entrance. 
This practice makes possible the caring 
of air leakage as it occurs. Further- 
more, necessary corrective measures are 
localized areas, and removing an en- 
tire run of insulation to find the source 
of the leak is not necessary. 

Fittings are insulated separately 
from the pipe and with the same thick- 
ness and vapor seal. Hangers are“also 
insulated separately for a distance of 
at least 12 in. from the pipe insulation 


This prevents chilling and sweating 

A satisfactory final finish is to wrap 
40 lb red rosin sized paper over the 
asphalt membrane of the outside vapor 
seal. A layer of 8 oz canvas may then 
be applied over the paper and either 
pasted or sewed in place. The canvas 
can be sized and given two coats of 
lead and oil paint of whatever color is 
desired. 

Another type of glass insulation is 
giving good service in cold applica- 
tions. It is a light weight, rigid glass 
block material containing minute seal- 
ed air cells and can be worked with 
ordinary tools. Joints and seams must 
be vapor sealed with hot asphalt or 


asphalt cut-backs for temperatures 


Completed duct work installation shows uniformity of insulation application. 
Straight runs and irregular sections are easily covered with asbestos paint 


Joints are sealed with asbestos tape to insure a smooth 
surface for paint, which can be brushed or sprayed on 


down to -25 F. When temperatures 
reach -50 F, permanent mastics are 
used. These mastics are not adhesives 
so the insulation must be carefully sup- 
ported 

This insulation must be held in place 
with corrosion resistant bands, wires, 
or tape. Chipped edges and voids 
between insulating covers must be fill- 
ed with a vaporproof material such 
as chlorinated wax aggregate or brine 
putty. This type of glass insulation is 
vaporproof, and it does not require 
a vapor seal so long as the joints are 
properly sealed. Hangers, according 
to the manufacturer recommendations 
should be on the outside of the insula- 
tion, not in contact with the pipe. 
Furthermore, a non-corrosive sheet 
metal shield should be placed on the 
bottom of the pipe to prevent the 
hanger from cutting into the insulation. 

This material can be obtained fac- 
tory wrapped and does not need ad- 
ditional finish for either indoor or 
outdoor application. When not fac- 
tory wrapped a finish with either an 
asphalt base paint, asphalt impregnated 
felt, asphalt cut-back, metal foil, or 
sheet metal is required for both indoor 
and outdoor installations. Asphalt base 
or oil paint may be used to conform 
with color schemes. 

Where the operating temperature 
ranges from 100 to 212 F a cement 
not effected by the heat must be sub- 
stituted for the joint sealer. When in- 
door moisture conditions are severe 
and the pipe and fittings large, the 
cement must be waterproofed with as- 
phalt paint. This procedure eliminates 
the possibility of condensation at low- 
er temperatures. 

For tanks, towers, and other vessels 
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Pressed cork board on large plenum chamber is held in 
position with clips, as shown on the unfinished section 


this glass type insulation has been suc- 
cessfully used for temperatures as low 
as -350 F. Multiple layers are applied, 
although this is an extreme application. 
Most frequent application is in the -50 
F range, and the vessels are covered 
with curved segments, beveled lags, 
or standard flat blocks, depending on 
the design, or other local conditions. 
The joints must be carefully sealed. 


Filler Application 


As a rule fillers should be used for 
voids around flanges and knuckle radii. 
Although it is very resistant to mois- 
ture there is the possibility that frost 
and ice may form under the insulation. 
When the equipment is shut down, the 
ice melts and the water may leak out 
damaging the finish. Weatherproof 
covering is recommended for all out- 
door installations. 

For upright equipment a support for 
the first course of blocks is necessary. 
Blocks 9 and 18 in. high are placed 
alternately for the first course, and 
18 in. blocks on subsequent courses so 
that all horizontal joints are broken. 
Courses are banded in place as they are 
laid. When the equipment is horizon- 
tal the blocks are temporarily held with 
rope. Joints are broken on courses, 
and in each layer where more than one 
is applied. 

Flat heads are insulated with flat 
blocks. which have been cut to fit in- 
side of the extended insulation of the 
sides. Segments for curved heads may 
be cut to shape at the factory and ap- 
plied similarly to the side insulation, 
or they may be insulated with square 
blocks or beveled lags cut on the job. 
Ellipsoidal heads, or any other head 
for that matter, may have the insula- 
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tion on the sides extended as far as 
the crown of the head so that a flat 
end piece of standard flat blocks pro- 
perly cut may be used. 

A non-sweat insulation for cold 
water lines has been developed that 
consists of insulating and waterproof- 
ing felts. The insulating felt pro- 
vides most of the thermal insulation 
The waterproofing felt protects against 
the moisture in the air and prevents 
condensation and damage from drip- 
ping. When double layer non-sweat 
insulation is used, the outer layer is 
placed so that the longitudinal and 
circumferential joints are staggered. 
This avoids through joints, which 
might permit warm air to reach the 
cold pipe and result in condensation 

Waterproof felts are placed next to 
the pipe, between the layers of in- 
sulating felt, on the outside of the 
covering, and a final one as the outer 
lap. A canvas jacket is placed around 
the outside except in outdoor locations 
where the canvas is omitted, and a 
waterproof jacket of heavy coated roof- 
ing felt is substituted. Fittings for such 
pipe lines are insulated with hair felt 
and covered with a double wrapping 
of spirally wound waterproofed fabric 
sealed with a waterproofing com- 


pound. 
Water Pipe Protection 


A non-frost insulation to protect 
cold water and drain pipes from freez- 
ing in exposed locations consists of a 
layer of treated paper felt next to the 
pipe, layers of hair felt, and several 
layers of paper felt. This outer jacket 
of paper felt and the inner layer of 
treated paper felt protect the hair felt 
against deterioration due to moisture 
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Second step in insulating ducts with cork board is the 
bese coat of asbestos or asphalt cement filler and cover 


“2 
and condensation. Such insulation is 
designed primarily for exposure to 
moderately low temperatures, and 
where very low temperature are cn- 
countered a built up felt construction 
is required 

As air conditioning systems are care- 
fully designed to provide a definite 
temperature with minimum variation 
in a given space it is good practice to 
insulate the ducts, especially where they 
are long. In this same respect refriger- 
ation piping associated with the system 
should also be insulated. There are 
several kinds of insulating materials, 
and a few typical examples have been 
selected to show how each is applied. 

Solid block type duct insulation has 
been installed in the General Account- 
ing Office building in Washington, 
D.C. Air conditioning is an absolute 
necessity to ventilate, cool and heat this 
kind of a building. Even the exterior 
rooms, that contain windows, are pro- 
vided with air conditioning to main- 
tain the same uniform conditions 
throughout the year Obviously, the 
windows are not intended to be open- 
ed under ordinary circumstances. To 
accomplish this comprehensive air con- 
ditioning job some 25 miles of ducts 
have been installed, and without ad- 
equate insulation, maintaining the de 
sired room temperatures would be very 
difficult and extremely expensive 

Some of the largest ducts are the 
return plenums, which are 7 by 14 ft 
in cross-section and 250 ft long. Others 
are 4 by 6 ft, and of course there are 
many ducts of conventional sizes in the 
very elaborate distribution network 
Corkboard insulation was used on the 
outside 

On large ducts and plenum chambers 
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Flexible glass fiber insulation is wrapped 
around the duct, securely tied with wire 


reducing heat losses in winter and un- 
wanted heat gain in summer is neces- 
sary. Corkboard was also used in 
other parts of the building for insula- 
tion to make the air conditioning more 
efficient. One example is the insula- 
tion of the roof, another was the cold 
storage rooms in the cafeteria. 


Installation 


Mechanical clips may be cemeted to 
the duct and perforate the board. The 
clips are bent down to hold the in- 
sulation securely in place. A fourth 
method consists of holding the insu- 
lation in place with cement, attaching 
metal corner pieces, and binding with 
metal bands or soft annealed wire. 
There ate still other methods in use in 
special situations. 

Coated insulating board may also be 
applied inside of metal ducts to absorb 
noise. When the ducts pass through 
areas of high humidity or carry cool 
air the insulation reduces condensa- 
tion, and the metal of the duct acts to 
exclude outside vapors. On horizontal 
runs the top insulation is held in place 
with adhered clips or screws and the 
sides and bottom with adhesive. All 
joints are pointed to insure a smooth, 
frictionless interior surface. 

Finishing an exterior insulated duct 
surface is best accomplished with as- 
bestos tape applied to the corners and 
joints. The surfaces may then be paint- 
ed. This is generally sufficient for 
concealed work. When the pipe is ex- 

, metal lath and plasterers corner 

ding are wired ot ger and a plas- 

ter finish is applied. Another pro- 

cedure is to apply canvas or asbestos 

and decorate the surface similarly to 
the other surroundings. 
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Felt bienket insulation is readily installed with clips, adhesive paste, or 
wire. Joints are sealed with tape. This system will be in a false ceiling 


Another type of insulating material 
widely used successfully in air condi- 
tioning is made up of the familiar glass 
fiber. It is effective for both thermal 
and acoustical insulation of ducts and 

ipes. It is available in semi-rigid 
ard with a treated or coated surface 
for use as exterior or interior duct in- 
sulation (known as coated duct in- 


sulation) and is easily applied to ir- 


regular ducts. The board also comes 
without the coating for use on con- 
cealed ductwork, or where the ducts 
require a plaster or canvas finish cover. 
A third form is much like a fluffy 
hlanket and is designed for economical 
application to the exterior of concealed 
ducts and those of circular or elliptical 
cross-section. None of these forms is 
suitable for exposure to the weather or 
severe mechanical abuse without ade- 
quate protection. The coated and un- 
coated forms should not have to with- 
stand temperatures above 450 F, and 
the blanket form is limited to 600 F. 

There are several ways in which the 
coated and uncoated glass fiber duct 
insulation may be applied to duct ex- 
teriors. One method is to hold the 
board in place with screws and washers. 
Another is to hold the bottom board 
in place with screws and washers and 
the sides and top with adhesive ap- 
plied in strips 4 in. wide and 1 ft apart. 

Vapor seals are generally required 
to protect an insulated duct carrying 
air at a lower temperature than the 
surrounding atmosphere. The insula- 
tion should be pointed and covered 
carefully with a ion of material hav- 
ing a very low vapor transmission rate. 
Pinholes and wrinkles should be avoid- 
ed during installation. When the con- 
ditions are very severe, insulation ap- 


plied inside the duct is preferable. The 
metal will then act as a vapor barrier. 

When coated insulation is placed 
around curved surfaces with sharp 
bends it is scored on the side next to 
the metal with a saw or knife. A saw, 
which removes a small amount of ma- 
terial, should be employed if the curve 
is such that the scorings are pressed 
together. A knife, which does not re- 
move any material, is employed when 
the scorings are to be opened up. 
Closeness of the scorings is determined 
by the sharpness of the curve. If the 
bend is moderate, scorings may not 
be necessary as the board has some 
flexibility. 


Blanket Type 


Inexpensive glass fiber, in soft blan- 
ket form, can be applied to concealed 
ducts, whether ‘the duct is round or 
rectangular in cross-section. In either 
case adhesive is applied in 4 in. widths 
1 ft apart, and the material is wrapped 
around the duct with the edges butted. 
The insulation is then bound with glass 
fiber cord half hitched about every 8 
in. When a surface finish is desired the 
insulation may be covered with canvas, 
asbestos paper, or a vapor barrier. The 
entire installation can then be painted. 

This material is also a good noise 
absorber, especially at the higher fre- 
quencies. Transmitting of noises 
through the ducts from one area to 
another can be prevented. 

Another type of glass fiber insula- 
tion is used for dual temperature such 
as piping carrying chilled water for 
summer cooling and hot water for 
winter heating. Glass fiber wool is 
formed to standard pipe sizes and 
bonded with thermosetting binder. It 
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Duct insuletion, regardiess of type, must be vapor sealed when covering 
systems handling low temperature air. Waterproof 


can be covered with a jacket consist- 
ing of layers of kraft paper and alu- 
minum foil to form a vapor barrier, 
which eliminates condensation prob- 
lems. It comes in half cylinders for 
pipe sizes up to 12 in. and in segments 
for larger sizes. Longitudinal and trans- 
verse joints must be covered similarly 
with strips of the same material and 


held in place with a suitable adhesive. 
This insulation is recommended only 
for indoor use. 


Rigid Insulation 


A rigid type of glass material is 
also widely used to insulate air con- 
ditioning installations, including ducts, 
pipes, and pipe fittings. This material 
consists of minute sealed glass cells, 
which have a high resistance to mois- 
ture and vapor along with a very low 
heat conductivity. It is verminproof, 
fireproof, and rotproof. The product 
is available in sheets for application to 
ducts and is usually held in place with 
non-corrosive metal bands. 

The same type of insulation is ap- 
plied to piping in air conditioning in- 
stallations. This material comes in half 
sections for the smaller sizes of pipe 
and in segments for the larger sizes. 
It is held together by copper wire or 
other non-corrosive materials, or it may 
be adhered with cement and covered 
with canvas. This type of insulation 
is also used for dual temperature pip- 
ing to prevent condensation. A vapor 
barrier is mot necessary because the 
material is impervious to moisture. 

This material is easily worked and 
cut into shapes for application to fit- 
tings with ordinary tools. It is com- 
pletely inorganic, is very light in 
weight, non-combustible, and not af- 





is also y 


fected by corrosive acids. A paint finish 
can be applied directly on the insula- 
tion or on a canvas covering. 

Another type of insulation especi- 
ally developed for ductwork consists 
of a strong felt about 1/, in. thick. A 
heavy asbestos membrane is woven into 
the felt below the soft surface. The 
outer top surface is of heavy woven 
fabric. ‘There is a moisture resistant 
coating to prevent moisture absorption. 
This permits painting the insulation, 
if desired, without previous sizing. The 
outer surface has a neutral tan tint, 
which is attractive in appearance so 
that painting can be omitted. The 
material comes in 36 in. wide rolls, 
which contain 100 sq ft. Used as a 
duct lining it absorbs noise. 

When applying this type of insula- 
tion to either round or rectangular 
ducts it is cut into panels 1/, in. wider 
than the metal rectangular ducts. This 
provides an overlap and makes square 
corners. A special adhesive is brushed 
on the metal and the insulation is ap- 
plied with the raw fibrous side against 
the metal. A roller is then applied to 
work the adhesive into the felt 

Asbestos protected tape is placed 
on all edges and joints. Only the white 
side of this tape is covered with ad- 
hesive as the other side is colored and 
moistureproof. The tape is scored off 
center so that the wider portion may 
be used to cover the overlapped edge. 
The adhesive is waterproof and re- 
sists high temperatures. 

Insulation greatly prolongs the ser- 
viceability of ducts, especially those 
carrying cold air. Sweating is elimi- 
nated, and rusting and dripping are 
prevented. In addition, bare ducts car- 
rying cool air absorb unwanted heat, 
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Insulation on long run pipes and ducts can 
be given added protection with sheet metal 


which must be compensated for by 
having a larger cooling system. 

A type of dual temperature pipe in- 
sulation made of a wrapping of creped 
felt forming great numbers of dead 
air cells is suitable for temperatures 
between 40 and 212 F. The product 
consists of an inner liner of felt im- 
pregnated with a waterproofing com- 
pound and a canvas jacket. The as- 
sembly is held in place with lacquered 
brass bands. The insulation is easy to 
install, cut and fit. Single and double 
layers are available in sections 3 ft long. 
The layers in the double insulation are 
of equal thickness, and the sections 
may be cut to permit — the 
joints to prevent seepage of air. 

Air cell pipe insulation for tem- 
peratures up to 300 F, recommended 
for low pressure steam and hot water 
lines, is made of alternate layers of 
corrugated and plain asbestos felt 
bonded together and covered with a 
canvas jacket. This also is held in 
place with lacquered brass bands and 
is inexpensive to install. Four to eight 
plies are available that are especially 
designed for applications that must 
withstand severe vibration and other 
difficult service conditions. One type 
has an outer casing of white asbestos 
felt with a smooth repellent surface 

For cold water lines an insulation is 
available that consists of insulating and 
water proofing felts. The waterproof- 
ing felt protects the insulating felt 
against moisture. There is also a can- 
vas jacket. This type comes in single 
and double layers. The double layer 
type has a waterproof felt next to the 
Pipe, two between the layers of in- 
sulating felt, and two over the outer 
layer and under the canvas. 
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K. F. SHOEPHOESTER, Assistant Chief Engineer 
Turbine and Engine Division 
The Hartford Steam Boiler 
Inspection and Insurance Company 


Solids which are carried into the turbine with the steam 
form carryover deposits as shown in the above photograph 


EVERAL thrust bearing failures 
~ on insured steam turbines have 
been experienced during the last few 
years that were a direct result of solids 
accumulating on the blading. The 
salts forming these solids were carried 
into the turbine by the steam and a 
certain portion of these were deposited 
on the nozzles, diaphragm partitions, 
and stationary or rotating blading 
There are a number of causes of such 
carryover, but the effect on the turbine 
is the same in nearly every case. 

As deposits build up on the blading, 
they distort and restrict the steam path 
through the unit and cause additional 
resistance to the flow of steam. Load 
carrying ability and operating efficiency 
decreases while the load carried by the 
thrust bearing increases. If the thrust 


bearing becomes overloaded to the 
point of failure, the necessary clear- 
ances between moving and stationary 
blading are lost, and the rubbing that 


then occurs seriously damages the 
blading or wheel discs and diaphragms. 

The condition of solids accumulating 
in the steam path is encountered most 
frequently during the early life of a 
new power plant when there are many 
unknown factors to be evaluated and 
untried apparatus to be tested and ad- 
justed. In every instance, it is prefer- 
able to prevent deposition of solids 
in steam turbines rather than be forced 
to remove such deposits after they have 
been formed. First efforts to correct 
excessive carryover should be made by 
improving feedwater conditions. Using 
steam scrubbers in boilers generally 
proves to be helpful for reducing total 
solids in the steam. However, with 
some existing installations where raw 
water supply for the boilers is of poor 
quality, preventing objectionable carry- 
over may be difficult. Usually, by care- 
fully following the advice of a reput- 
able water treating concern, carryover 
deposits can be overcome or, at least, 
satisfactorily minimized. Washing of 
the turbine bleding while the unit is 
beine rotated by steam should not be 
resorted to as a regular procedure to 
remove accumulated deposits until 
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every effort has been made to correct 
the boiler water condition which causes 
the formation of such deposits. 

In some installations, continuous 
carryover of a small quantity of solids 
in the steam supply causes deposits 
to build up gradually on some portion 
of the turbine. Some small carryover 
is to be expected in any boiler oper- 
ating under the best conditions. This 
may be referred to as “normal carry- 
over’, which is a function of boiler de- 
sign and solids content of the boiler 
water. In modern efficient steam gen- 
erators, ‘‘normal carryover’ may be less 
than 1 ppm of total boiler solids. Cor- 
rection of mechanical carryover is a 
joint problem of boiler design and 
water treatment. 

Some turbine accidents occur be- 
cause the quantity of solids carried 
over in the steam increases suddenly 
and unexpectedly due to a failure of 
boiler apparatus or improper function- 
ing of feedwater conditioning equip- 
ment. Then deposits may accumulate 
rapidly, and the turbine may be dam- 
aged by overloading of the thrust bear- 
ing in a relatively short time. Indus 
trial plants often experience periods of 
extreme carryover as a result of prim- 
ing or foaming of the boiler water. 
While such difficulties may have num- 
erous causes, generally they are due to 
fouling of the condensate by indus- 
trial wastes or other foreign materials. 

There have been instances where 
carryover deposits have accumulated in 
a steam turbine because of a failure 
developing in the boiler. For example, 
recently the thrust bearing of a 20,000 
kw steam turbine was wined as a re- 
sult of heavy deposits on both the ro- 
tating and stationary blading. The boil- 
er supplying the steam was equipped 
with an attemperator for superheat 
temperature regulation. This attem- 
perator consisted of a tube bundle in- 
stalled in the mud drum through which 
a portion of the superheated steam 
passed before joining the balance of 
the steam at the boiler outlet. Several 
tubes in the tube bundle corroded 
through adjacent to the mud drum 
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head, where the concentration of total 
solids in the boiler is the highest. Since 
there is a pressure drop of about 25 
psig at full load across the superheater, 
this condition allowed water from the 
mud drum to enter the superheated 
steam at the outlet and materially in- 
crease its solids content. 

Reducing accidents caused by the 
gradual accumulation of deposits in 
the turbine begins with the prevention 
of carryover. Accident prevention also 
includes observation of turbine oper- 
ating conditions as growth of deposits 
on the blading will be reflected by 
pressure, temperature and steam flow 
readings. Increased values of stage 
pressures at the same load indicate ad- 
ditional restriction to steam flow. An 
increase in the opening of steam con- 
trol valves for a given load is indicative 
of a loss of load carrying ability which 
is most likely from the formation of 
deposits. Regular checking and log- 
ging of such operating conditions will 
provide data for accident prevention. 


Scored runner, right, and wiped shoes, 
left, failed from excessive end thrust 


With new installations, special at- 
tention to water treatment, steam qual- 
ity, and turbine operating conditions 
is necessary. There may be unknown 
factors, such as fluctuating feedwater 
conditions, that will affect the quality 
of the steam. These factors must be 
evaluated before the operating proce- 
dure and feedwater program can settle 
down to a routine. 

Sometimes deposits on turbine blad- 
ing are found to be distributed uni- 
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formly throughout the unit. The most 
common situation, however, is to have 
deposits accumulate in some particular 
section of the turbine. This most often 
occurs about two-thirds through the 
steam path of condensing units, in the 
exhaust stages of topping turbines, 
or near the first few stages of the 
low pressure section on compound 
units. All types of deposits tend to 
build up more rapidly under steady 
high load conditions. 

Unexpected carryover to a 10,000 
kw steam turbine located in a mid- 
western industrial plant occurred be- 
cause of adverse boiler water condi- 
tions. Heavy deposits accumulated in 
the vicinity of the fourth stage which 
imposed an excessive end thrust load- 
ing on the thrust bearing causing it to 
wipe. With the failure of the thrust 
bearing, the rotor drifted and rubbed 
hard against the stationary elements at 
which time heavy vibration necessi- 
tated a shutdown. 

The boilers supplying this turbine 
were equipped with a conductivity 
meter that had an alarm. However, 
for some unexplained reason, steam 
lines to the conductivity meter were 
disconnected. It is believed that these 
lines were taken down for cleaning 
and were never reconnected. 

Log readings showed the thrust 
bearing temperature had risen steadily 
for over 48 hr prior to the failure. Op- 
eration was continued until heavy vi- 
bration developed at which time the 
thrust bearing oil temperature was ex- 
cessive. When the upper half of the 
turbine casing was lifted, the fourth 
stage blading was found to be 75 per 
cent filled with deposits which were 
later analyzed as 90 per cent soluble 
material. The third and fifth stages 
also had moderately heavy deposits. 

The thrust bearing on another 
10,000 kw steam turbine failed due to 
carryover deposits resulting from using 
water of improper quality in a desuper- 
heater. This unit normally received its 
225 psig inlet steam from the exhaust 
of a topping turbine but the latter 
machine had been out of service for 
over a month for a disassembled in- 
spection and general overhaul. During 
this period, 800 psig 800 F TT steam 
was reduced to 250 psig and desuper- 
heated. Since surface condensers are 
not used at this plant, 100 per cent 
boiler makeup water is required, and 
there is no ready source of condensate 
for the desuperheater. 

Treated water prepared for use in 
the boilers by the well known soda- 
lime process was considered to be the 


best quality water available for use in 
the desuperheater. However, when op- 
erating with this arrangement, the 
third stage buckets became plugged 
to such extent that the thrust bearing 
was overloaded. An analysis of carry- 
over deposits indicated they were water 


Contact between fixed and moving parts 
while operating causes heavy damage 


soluble and consisted primarily of so- 
dium sulfate, sodium hydroxide and 
sodium chloride. 

Steam turbines that are subject to 
variable and low loads or frequent 
shutdowns tend to have water soluble 
deposits removed by wet steam condi- 
tions which are most likely to occur 
during stopping and starting cycles 
The wet steam tends to produce a de- 
gree of “washing effect’ that removes 
some of the deposits. In some cases, 
shutting down a turbine over a holiday 
has resulted in increased capacity be- 
cause during the stopping and starting 
operation the blading was subjected to 
moist and relatively wet steam. 

The “washing effect’ produced by 
wet steam under certain operating con- 
ditions naturally leads to the idea of 
cleaning steam turbines by deliberately 
passing wet steam through them and 
thus avoid the need for opening the 
units to remove deposits. Deposits on 
blading consist of soluble and insol- 
uble material and when water soluble, 
they can be removed by a suitable 
washing procedure using wet steam 
Where a source of low pressure wet or 
saturated steam is available, its use 
will materially simplify the washing. 

Where highly superheated steam has 
to be Aeneaniel fos use in washing, 
specific piping arrangements must be 
made in advance. Hot water is intro- 
duced through a nozzle or nozzles in 
the steam line, preferably some dis- 
tance ahead of the turbine trip valve. 
Usually, hot water for this purpose 
comes from the boiler feedwater lines. 
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- DEPOSITS FROM STEAM TURBINES 


Control of the desuperheating is 
obtained by regulating the amount of 
water flowing through the nozzles 
based on readings taken from a ther- 
mometer and a pressure gage installed 
between the turbine trip valve and 
turbine control valves. The turbine 
control valves are kept in the open 
position during the washing. Instru- 
ments such as thermometers and pres- 
sure gages must be reliable so wash- 
ing operations can be controlled at 
all times. A conductivity meter should 
be installed in the exhaust line or 
arrangements made to test condensate 
samples for conductivity so progress of 
the washing can be determined. 

When a condition develops in a 
power plant where the steam turbine 
can no longer carry its rated load or a 
material loss in operating efficiency is 
indicated, it may ™ distressing to the 
operators, particularly if similar difh- 
culties have not been experienced pre- 
viously. Realization then comes that 
turbine blade deposits probably are 
causing the trouble. Under such cir- 
cumstances, power engineers may at- 
tempt to remove solids by washing 
without first securing the manufac- 
turer's recommendations on proper 
procedure or without providing ade- 
quate facilities for the operation 

A short time ago, an accident was 
experienced on a 1500 kw steam tur- 
bine generator unit that illustrates the 
damage which can occur to blading 
because of improper washing. On 
this unit, the fourth and fifth rows of 
rotating reaction blading failed, and 
the adjacent rows of stationary blad- 
ing were practically wiped out. Blad- 
ing in the later stages received severe 
damage as the loose blades passed 
through the unit. This turbine was a 
3600 rpm impulse-reaction type hav- 
ing a single impulse stage followed by 
twelve reaction stages. Investigation 
following the accident disclosed im- 
proper washing methods had been 
used to remove accumulating solids 
from the blading which was considered 
to have started cracks in the blading 
that led to their early failure 

In this case, reduction of turbine 
capacity had been observed for a given 
valve position and it was judged that 
perhaps the expected blade deposits 
were not completely soluble in water 
The washing solution used was made 
by dissolving 10 lb of a well known 
cleaning solvent in a barrel of water. 
This solution was introduced into the 
turbine cylinder through a !/, in. line 
between the impulse and reaction blad- 
ing while the unit was operated at 











When deposits accumulate to the extent that steam flow is 
restricted, load carrying ability and efficiency decreases 


about 1800 rpm. This procedure was 
rather common around similar mills in 
the area, and the plant management 
did not feel that this practice could 
result in a blading failure. 

Representatives of the turbine man- 
ufacturer were consulted after it had 
been pointed out that the washing 
method used was considered hazard- 
ous. The plant management then ad- 
vised that in the future if any wash- 
ing of the steam turbine blading was 
required they would carefully follow 
the manufacturer's instructions. 

It is emphasized that reputable 
steam turbine manufacturers do not 
approve or recommend any washing 
method for removing deposits from 
steam turbine blading wilh iateedeene 
water or any other solution as a 
liquid into the turbine casing while the 
unit is being rotated by steam pres- 
sure. Where superheated steam is the 
available supply, all manufacturers’ in- 
structions follow the principle of grad- 
ually reducing the superheat until the 
steam temperature entering the turbine 
is about 10 F above the saturation 
temperature corresponding to the pres- 
sure at that point. This is to insure 
that no water enters the rotating blad- 
ing as a liquid. Washing is accom- 
plished by steam becoming wet in 
quality as it reaches the stages where 

~~ have accumulated. 
nm the steam supply is super- 


heated, extreme caution must be taken 
to control the inlet steam temperature 
prior to the start of the washing be- 
cause of the wide temperature change 
the steam turbine elements must un- 
dergo between normal operation and 


the process of washing. inlet tem- 
perature miust be reduced slowly and 
uniformly over a long enough period 
of time before washing is begun to 
insure that differential expansion does 
not cause rubbing between rotating and 
stationary — Similar precautions 
must be taken following the washing 
if the turbine is to return to service. 
In general, the recommended rates of 
temperature change are 50 F max 
in 15 minutes or 200 F in an hour for 
units up to 10,000 kw and 25 F max 
in 15 minutes or 100 F in an hour 
' for units 10,000 kw capacity and over 
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Most manufacturers point out in 
their instructions that some risk exists 
in any washing operation and all such 
procedures are performed entirely at 
the operator's risk. Since the effect of 
rubbing is much less if the turbine is 
operated at low speed, one manufac- 
turer recommends that washing be 
performed while the unit is running 
at 10 to 15 per cent of normal oper- 
ating speed. Another manufacturer 
recommends a speed of 600 to 800 
rpm on 3600 rpm units . 

It is not the purpose of this article 
to encourage the washing of steam 
turbine blading with the unit assem- 
bled but rather to point out the gen- 
eral fundamentals that should receive 
consideration before undertaking such 
a procedure. Very often washing 
equipment takes on a temporary char- 
acter, perhaps with the hope it will be 
used but once, and as a result unnec- 
essary hazards to the turbine are intro- 
duced. It should be clear to anyone 
contemplating such an operation that 
certain safeguards must be taken in 
advance of the actual washing if the 
desired results are to be obtained with- 
out incurring damage to the turbine. 

While the foregoing discussion con- 
cerns only the removal of water solu- 
ble deposits, washing methods also 
have been developed for removing in- 
soluble deposits. It is reported that 
a conddonbie number of public utility 
plants have removed insoluble deposits 
successfully by washing, primarily due 
to their extensive study and experi- 
mentation with this problem. 

Generally, caustic washing is used to 
remove insoluble deposits, particularly 
those containing silica. This procedure 
usually employs a 10 per cent sodium 
hydroxide caustic injection solution, 
which introduces additional problems 
such as corrosion on control valve 
stems, packing springs, metallic pack- 
ing and other turbine components. Be- 
fore considering such a wash, adequate 
means must be taken to protect turbine 
parts from the action of the caustic. 
Careful and thorough consultation 
with the turbine manufacturer is re- 
quired so that all possible adverse 
effects which caustic solutions may have 
on any particular turbine are known 


Boiler design and feedwater treatment are the main factors 
in preventing or minimizing objectionable solids carryover 


in advance of the actual washing. 

Actually, a number of turbine manu- 
facturers recommend that insoluble de- 
posits on steam turbine parts be re- 
moved only by mechanical means upon 
disassembly. Scrapers, emery cloth and 
specially dedgael cewing tools have 
been used extensively for —s 
such deposits, but often this 
causes objectionable scratches on the 
blades. In addition, removing solid 
matter from the smaller blades by me- 
chanical means is extremely difficult 
because these blades are very close to- 
gether in the early stages of a steam 
turbine. Another objection to me- 
chanical cleaning is the time consumed. 

The most successful method of 
cleaning deposits from nozzles and 
blading is blasting with fly ash 
in a stream of air. Dry fly ash, pref- 
erably from the base of the stack on 
boilers burning pulverized coal, should 
be used to prevent clogging. This pro- 
cedure will remove deposits without 
appreciable loss of parent metal and 
leave a smooth satin finish on the tur- 
bine blades if reasonable care is taken. 
The direction of the fly ash jet should 
be tangent to the blade, nozzle entrance 
or exit to prevent chipping or cutting 
back of thin edges. In localities where 
fly ash is not readily available, alumi- 
num oxide or pumice of comparable 
fineness can be substituted. 

When insoluble deposits are found 
on the turbine parts, samples should 
be secured and analyzed. Often the 
information obtained will assist chem- 
ical engineers and water specialists in 
devising changes in the treatment pro- 
cess which can eliminate or minimize 
objectionable deposits. 

It is the writer's opinion that the 
average plant should not consider the 
removal of insoluble deposits from the 
internal surfaces of a steam turbine by 
the use of a chemical solution while 
the turbine is being rotated by steam. 
When turbines are disassembled for 
general overhaul, blades and nozzles 
can be cleaned of all accumulated de- 
posits. Soluble deposits can be re- 
moved by using a strong jet of com- 
pressed air and water, and insoluble 
deposits can be removed by mechanical 
methods or blasting with fly ash. 
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PROFITS FROM WASTES 


Operating costs of the ion exchange system for chromate recovery 
described in this article are approximately $17 per day including 


regenerant chemicals, equipment amortization and estimated resin 
replacement. The disposal method previously used cost $63 per day 


N CHEMICAL OPERATIONS, 
few jobs cause the engineer so 
much grief as separating yaluable sub- 
stances that should be reclaimed from 
those which must be discarded. Prob- 
lems of this type range from taking 
minerals out of boiler feedwater and 
cleaning up plant wastes to the profit- 
able recovery of valuable materials. In 
the last few years, engineers have dis- 
covered that one excellent way to do 
these jobs and many others is to apply 
ion exchange systems. 

Ion exchange can be considered an 
economical method of treating wastes 
when valuable material can be recov- 
ered for re-use. However, it must be 
remembered that the regenerant solu- 
tion produced through the exchange of 
ions should be of a readily disposable 
nature and character. Certain types of 
chemical wastes can be purified by ion 
exchange, producing a valuable efflu. 
ent for re-use, but the regenerant efflu- 
ent would be just as harmful for dis- 


charging as the original waste itself. 
With federal, state and municipal 
governments becoming increasingly 
alarmed and concerned over pollution 
of streams, rivers and other waters, in- 
dustry is being forced to pay more at- 
tention to the treatment of harmful 
wastes. In other instances, shortages 
caused by the Korean situation have in- 
tensified the importance of recovering 
certain materials, particularly chromi- 
um and chromic acid. The squeeze 
on these critical materials has created 
demands for equipment to recover 
chromium-containing ions from baths 
employed for anodizing aluminum, 
chromium plating and copper strip- 
ping. In these aforementioned proc- 
esses, chromic acid becomes contami- 
nated with metallic cations, lowering 
its effectiveness and requiring replace- 
ment as a certain amount is lost through 
“— on the surface of the work. 
astes resulting from these sources 
have always been an expensive nui- 


Two units, fabricated of steel with flame sprayed polyethylene linings, recover 
chromate by ion exchange. Pipes and valves are steel, lined with Seren rubber 
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sance. Recently, with more attention 
being forced on stream pollution ‘vad 
vention and the critical need for chro- 
mic acid, a variety of disposal meth- 
ods have been considered and installed. 

During anodizing treatment, chro- 
mate reacts with the metal surface 
dissolving some of the metal and pro- 
ducing trivalent chromium from the 
hexavalent form. For the several proc- 
esses, such as bright dipping or copper 
stripping, this is necessary. But, for 
other operations, such as electroplat- 
ing, it is an unnecessary side reaction 
to the processing steps. However, in 
all processes, the reaction results in 
consumption of the acid and produces 
a chromate salt which cannot be re- 
used. This solution is highly concen- 
trated, difficult to dispose of and toxic 

One process known to be operating 
on a commercial scale, eliminating 
stream pollution and returning the 
chromate in usable form to the treat- 
ment tank is an ion exchange method 
which utilizes synthetic resins. This 
system for be chromate 
waste disposal facilities and recover- 
ing chromate in useful form has sev- 
eral advantages, They are: (a) initial 
installation costs are 50 per cent lower 
than the cost of conventional disposal 
equipment, (b) operating costs are 75 
per cent less, (c) approximately 80 
per cent less floor space is required, 
(d) consumption of strategic materi- 
als is reduced 90 per cent, (e) water 
and steam consumption is 85 per cent 
less, (f) better plating and anodizing 
efficiency is obtained, and (g) higher 
quality finished products are assured. 

Fig. 1 illustrates the system which 
consists of a cation exchanger to re- 
move metallic cations from the stron 
chromic acid anodizing solution a 
an anion exchanger to recover chro- 
mate from dilute rinse solutions. One 
ion in solution is exchanged for an- 
other by an insoluble granular ma- 
terial which can operate in a reversible 
manner. In this process, the desirable 
exchange reaction is hydrogen ions for 
metallic ions. The cycle is completed 
by utilizing ion exchange resins for 
recovery of chromium ions. It is the 
first complete ion exchange chromate 
recovery process to be used on an 
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anodizing line. With a year of satis- 
factory operation at the plant of a 
leading aircraft manufacturer, great 
savings have been realized. 

The anodizing bath is operated at 
a pH between 0.7 and 0.9 and 50 to 
70 grams per liter of CrO,. Each day, 
a portion of the bath is withdrawn and 
passed through the bed of a high ca- 
pacity cation exchanger. All aluminum 
and other metallic cations are removed 
from this portion and hydrogen ca- 
tions are substituted. Effluent solution 
having a very low pH is returned and 
mixed with the remainder of the 
chrome bath, lowering the over-all 
metallic content and pH somewhat. 
Anodizing is not interfered with in 
any way and can be continued during 
the treatment process. 

This cation exchange unit was sized 
so that operation once a day is suffi- 
cient to maintain the metals at a 
reasonable level. Experience has shown 
that pH in the bath can be held within 
very close limits and very little CrO, 
must be added. As high metallic con- 
centration is permissible in the anodiz- 
ing tank, it is only necessary to remove 
and treat a small fraction of the total 
bath to maintain satisfactory condi- 
tions. The treatment cycle is short, 
commonly taking less than one hour. 

When the resin becomes exhausted, 
it is regenerated by contact with sul- 
furic acid. The effluent sulfuric acid 
is sent to waste, carrying with it the 
metallic cations. This acid is then 
washed from the unit with water. It 
is necessary also to displace the chro- 
mic acid with water and this results 
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in some desirable dilution which com- 
— for dragout and evaporation 
osses in the bath. 

Normally, incorporation of a “save 
rinse’’ tank will conserve from 60 to 
90 per cent of the chromate being 
dragged from the treatment tank. The 
remaining chromate, however, still re- 
quires treatment, and ion exchange 
offers a very satisfactory solution here 
as well. Instead of sending the rinse 
water to treatment and thence to waste, 
it can be sent through the bed of an 
anion exchanger, which has the prop- 
erty of removing chromate ions and 
substituting hydroxyl ions. 

When treating virtually pure chro- 
mic acid, this results in the formation 
of water in place of acid. Since the 
equipment also is capable of operat- 
ing as a water demineralizer, the rinse 
tank is made up initially with deminer- 
alized water. Hence, when chromic 
acid is removed, demineralized water 
remains that can be returned to the 
rinse tank for re-use. This conserves 
water, and in some cases where hot 
rinses are used, on the heat in the 
water, and simultaneously offers the 
manifold advantages of demineralized 
water for rinsing. Treatment flow rate 
can be controlled so that the rinse tank 
pH is kept at the value which gives 
the most satisfactory surface. 

When the anion resin becomes ex- 
hausted with chromate, flow is either 
halted or shifted to an alternate unit, 
and the resin is regenerated with caus- 
tic soda. Caustic soda drives out chro- 
mate anions and replaces them with 
hydroxyl anions. The effluent solution 
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FIG /—FLOW DIAGRAM OF ION EXCHANGE CHROMATE RECOVERY SYSTEM 
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from the unit is alkaline and contains 
all of the chromate. For this installa- 
tion, only passing the alkaline regen- 
erant effluent solution from the anion 
exchanger through the cation ex- 
changer is required, Here the sodium 
ions are removed forming free chromic 
acid. This solution can be returned 
directly to most anodizing and strip- 
ping baths, but return to plating baths 
may require some evaporation. 

Records of the bath under present 
circumstances, as compared to similar 
figures before the recovery equipment 
was installed, indicate that the equip- 
ment saves more than 100 lb of chro- 
mic acid per day. Heat and water also 
are conserved and, less the cost of 
repumping the water, amount to about 
$4 per day. A conventional treatment 
plant for holding, reduction of chro- 
mate, and neutralization would cost 
several times the price of recovery 
equipment and eh have an operat- 
ing cost for chemicals in excess of $20 
per day plus the cost of an operator. 
Recovery equipment may be installed 
right in the plating room and operated 
by production personnel so no labor 
cost is involved. 

Operating costs of the recovery 
equipment at the aircraft plant are ap- 
proximately $17 _ day including re- 
generant chemicals, equipment amortt- 
zation and estimated resin replacement. 
This compares favorably with the dis- 
posal method, which costs $63 daily. 
Resin replacement can only be esti- 
mated as there has been no need for 
replacement as yet. Fig. 2 summarizes 
these costs on a daily basis. 
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This installation in a small western 
plant was designed to coordi- 
nate the electrical system with 
process steam and industrial air, 
producing nearly automatic op- 
eration. Waste product fuel and 
re-use of steam condensate add 


to the efficiency of operation 


PAUL H. GILLEM 
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Trouble anticipated from intermittent 
load on chipper was answered by use 
of a wound rotor motor. The chipper 
house, right, also illustrates how equip- 
ment is enclosed for employee safety 


Power and Processing Systems 


MAKE ALLWOOD PLANT SEMIAUTOMATIC 


ANUFACTURE of 180,000 sq 
ft of various types of hard- 
board has recently been made possible 
by the Oregon Lumber Company plant 
built at Dee, Oregon. As a small man- 
ufacturing plant, it is unique in that 
sawmill waste in the form of whole 
slab, previously burned as unwanted 
refuse, is now converted into high 
quality hardboard. 
As an industrial plant, it is even 
more notable in the degree to which 
modern electrification and the applica- 


Power is distributed to the plant at 2300 v for the larger 
motors, including the motor generator set for d-c, and at 
440 v from the main switchgear for the rest of the load 


tion of steam generating facilities have 
enabied the plant to operate on a vir- 
tually automatic basis. Raw materials 
are completely processed without man- 
ual handling and with a total operat- 
ing force—including supervisory per 
sonnel—of only fifty employees. It 
is estimated that each 1,000 sq ft of 
4 in. hardboard produced in the 
plant requires only 0.75 ton of slab- 
wood, 2500 gal of makeup water, 
2500 lb of process steam, 375 kwhr of 
electric power, and 5 hr of labor 
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The plant's total connected electrical 
load, including lighting, is approxi- 
mately 3000 hp. Electrical power re 
quirements called for a 2300 v, three 
phase delta system, with an under- 
ground service from the adjacent saw- 
mill's two turbine generators, rated 
2550 kw and 750 kw, respectively 
Two, three conductor, 5 kv varnished 
cambric and lead cables, 500,000 cir 
mil size, are used in multiple for this 
service 

Power is distributed in the plant at 


A centralized control center is the focal point of plant 
operation with an integrated system of interlocking con- 
trols that synchronizes operation of processing machines 
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A motor generator set provides 135 kw d-c for the plant, 
particularly for the adjustable speed drives on the board 
forming equipment. Rotating regulators control roll speed 


2300 v, three phase and 440 v, three 
— with a 1000 kva unit substation 
or the 440 v power. The power cen- 
ter, containing an air-cooled trans- 
former and enclosed, low voltage cir- 
cuit breakers, feeds circuits protected 
by molded case, low voltage air circuit 
breakers. 

A motor generator set, operating at 
2300 v, supplies 440 v d-c power for 
the rotating regulator controlled equip- 
ment on the board forming ine. 
A continuous felt-like mat of wet 
pulp is carried along at an adjustable 
speed range of between 10 and 80 
fpm, a driving motors and 
speed reducers controlled automatically 
within close limits. Each motor holds 
a speed in reference to the adjacent 
driving sections so that there will be 
no draw or tension on the mat. 

The relatively minor problem of 
shock loads on the large slab chip- 
per was solved by the installation of 
a 200 hp wound motor, found to be 
capable of reasonably sustained speeds 
despite voltage dips from sudden 
— in chipper loads. 

OF the 87 electric motors in the 
plant, 26 are gearmotors of from 1 to 
10 hp for low speed, high torque re- 





Slab wood 


Chipper —- 
200 hp 

















Defi brator 
2- 250 hp 


D-c tachometers 


tod ot, 
on 





uirements ; high speed needs are han- 
died by 61 general purpose and special 
duty motors ranging from 3 to 450 hp. 

Process steam is supplied from the 
main boiler of the company sawmill, 
with a 20,000 lb per hr boiler as 
standby. The main boiler, with a to- 
tal capacity of 78,000 lb per hr of 
steam at 250 psig, supplied through a 
superheater at 440 F, is fired by rejects 
and trimmings from the hardboard 
plant as well as by short cuttings and 
slivers from the sawmill. 

Efficient re-use of steam condensate 
from the pulping, grinding and press- 
ing processes is a unique feature of 
plant operation. Process steam used 
in these manufacturing steps requires 
a maximum pressure of 175 psig and 
following processing is pumped back 
to the boiler for re-use. The conden- 
sate exhausted by the hot press dur- 
ing operation is also sent to the boiler 
for reconversion. 

Manual handling of wet panels 
which have been trimmed to 16 ft 
lengths on the board forming ma- 
chine is obviated by air actuated trans- 
fer machines that transport them to 
the hot press loader. A special prob- 
lem was lifting the fibrous, watery 
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motors generate voltage 


proportional to speed. Compared to a reference, any dif- 
ference is amplified by regulators, left, to readjust speed 


panels onto carrier screens that convey 
them through the pressing operation. 
For this purpose, a vacuum transfer 
was designed. A suction head lowers 
over the panel and lifts it clear of 
the speed-up rolls that bring up a 
cafrier screen and position it directly 
beneath the raised panel. 

As soon as the screen is in place, 
suction is released and the panel drops 
onto it, ready for removal to the press 
loader. Although the economies of 
most production line problems favor 
the electric motor, transfer of these 
flimsy mats proved to be a special 
case. Mechanical lifting was out of 
the question, so this handling means 
was devised to raise them. 

This new hardboard mill coordinates 
industrial air, steam and electrical 
power to a degree of efficiency not 
often found in small plant operation. 
Modern methods and equipment, skill- 
fully applied to the problems at hand, 
make possible an efficient operation at 
high production levels, with produc- 
tion costs well below those of many 
plants of comparable size. 

Four photographs on these pages 
are supplied through the courtesy of 
THE LUMBERMAN 
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Process steam softens chips in upper defibrator chamber The refiners, which complete the grinding and pulping 
for 1 min at 140 to 175 psig. Chips are then discharged to processes, are driven by the largest motors in the plant. 
grinder below which is powered by 250 hp direct-drive motor Synchronous motors rated 450 hp were selected for the job 


te 


Trimmings and rejected mats from the 
board forming machine are shredded 
in a beater, above, having a 60 hp motor 


Transfer machine, right above, employs 
suction to raise the soft pulpy meats 
for transfer to screen cauls. As shown 
in the photo, caul is entering from the 
right. When screen is positioned, the 
rolls will stop ond suction will be re- 
leased. The transfer chains in the fore- 
ground will carry the pulp mot and 
screen to the press charging machine 


The circular chamber in the view ot 
right is the humidifier where panels 
are seasoned for dimensional stability 


Storage 


Vacuum /ooder 
/-/Ohp 1-7 Vehp i-5Shp 
/- 3 hp -S hp -2hp 7 
/ ho /-2hp Hof press /-/hp Continuous humidifier 
/SO hp ‘Shp 


Charging machine F ; Receiving magazine 


INDUSTRY AND POWER * November 1952 








Inside view of wet blasting chamber as operator cleans a production tool 


SERVICE AND OPERATION 
SIMPLIFIED WITH WET BLASTING 


uae YEARS, only manual cleaning 
and finishing methods were 
thought to be gentle enough for main- 
tenance of precision-built plant equip- 
ment, but the introduction of wet 
abrasive blasting dispelled this idea. 
Wet blasting offers extremely close 
control over surface abrasion, and as 
a result, it has eliminated many manual 
surfacing operations and brought about 
important econom’es. 

In wet blasting, very small sized 
abrasive particles in a water suspension 
are hurled upon the work at high 
velocity, but since such very fine mesh 
abrasives are used tolerances of 0.0001 
in. are easily maintained. Sharp edges 
of corners on work withstand many 
cleanings without being dulled, and 
‘ines or lettering on parts such as molds 
and dies remain unchanged. Flat sur- 
faces are not ‘dished’, and knurled 
work can be cleaned without dulling 
the points 

Probably the widest application for 
the wet blasting process in the main- 
tenance field at the present time is the 
redressing dies and molds. Typ’cal 
examples are plastic molds, glass 
molds, forging dies and die casting 
dies. They later become covered with 
a carbonaceous scale, due to the high 
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Increasing the life of production tools, such as dies and molds, 
has been made possible with wet abrasive blasting. Items are 
cleaned in one operation without fear of tool damage. Fatigue 


cracks in dies and molds are easily detected by visual inspection 


EUGENE ANDERSON, Engineer 
American Wheelabrator & Equipment Corp. 


temperatures of forming operations and 
hydrocarbon lubricants. In all of these 
cases, scale removal is important, es- 
pecially from corners and crevices in 
the die or mold. When allowed to 
remain the scale continues to build up, 
acting as part of the die or mold and 
eventually affects the shape of the 
melded parts 

O.her contaminants present them- 
selves also, such as: collected plastic 
on plastic molds, clinging rubber on 
rubber molds and adhering metal on 
bearing surfaces of extrusion dies. 
Proper cleaning of plungers and other 
related parts also makes molds operate 
more efficiently and reduces wear. 

Performing this work with abrasive 
papers, wheels and polishing stones 
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was slow because of the number of 
steps necessary. First, coarser abrasives 
needed to be applied, then progressive- 
ly finer ones. Considerable mainte- 
nance of polishing stones was necessary 
to keep them dressed to fine points 
for crevice cleaning. Even then, hand 
finishing often resulted in removal of 
too much metal, so that parts like 
multi-cavity extrusion dies become un- 
balanced. Jointed molds sometimes had 
to be disassembled so that all areas 
could be adequately cleaned. Disas- 
sembly is now rarely necessary. 

Wet blasting has eliminated all of 
the manual polishing, except on sur- 
faces where a mirror fin‘sh is desired 
In this case a few steps of manual 
finishing are subsequently required. A 
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Grease, from the crankcase side, and 
carbon, from the compression side, on 


lustre quickly comes up on a wet blast- 
ed surface because all imperfections, 
such as tool marks, scratches or grind- 
ing lines have already been blended to- 
gether, and manual polishing is begun 
on a perfectly uniform matte finish. 

As a rule, mirror finishes are put on 
molds or dies only because a smooth 
surface is desired on the molded part. 
Smooth inside surfaces do not add to 
final product appearance, so mold faces 
for them can be left in the wet blasted 
state. On parts like punches for plastic 
or glass molds, matte surfaces from 
wet blasting are actually preferable, be- 
cause with directional lines eliminated 
they offer better release of the mold- 
ed part than do polished surfaces. In 
forging, extruding and some die cast- 
ing plants, matte surfaces of the prop- 
er texture are put on all parts of the 
dies, since they hold lubricants very 
well and virtually eliminate die break- 
in time. Some die casters report that 
they need less pressure on the molten 
metal when matte surfaced dies are 
used. 

Detection of fatigue cracks or other 


Bottie mold half on left redressed 
with wet blasting in 3'/2 min reveals 


this piston were removed by wet blast- 
ing. Cleaning time for inside and cap 


defects during inspection is easier after 
wet blasting since amorphous metal 
resulting from polishing is not pres 
ent to disguise the surface. Close ex- 
amination after cleaning means that 
molds, which need repair can be taken 
care of before time and material are 
wasted in the forming operations. Re 
pair workmen like matte surfaces to 
work on because they produce no fa- 
tiguing glare under lights as do pol- 
ished ones. 

Tool maintenance has also profited 
from wet blasting, particularly in 
plating operations where worn tools 
are rebuilt to specified tolerances. In 
these applications, blasting is done 
twice, prior to and after plating. Blast- 
ing provides the matte finish to which 
plating can be strongly bonded. It 
also removes wire burrs, which form 
during re-sharpening. 

Blasting after plating makes a tool 
operate at peak efficiency virtually 
from the minute it is put into service 
Lubricants tend to bead up on glossy 
surfaces so that not al] areas are even 
ly wet, but a matte surface holds lu 


hect checks in metal. Parting edges 
remained sharp during this process 
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was 11 min, the outside cleaning was 
accomplished in 6 min of blasting 


bricants well all over the surface of the 
tool, and friction effects are mini- 
mized. Because of this, metal chips 
from cutting operations are easily 
eliminated through the flutes of the 
tools, and the galling frequently ex- 
perienced with drills and reamers, es- 
pecially when cutting plastic materi- 
al or non-ferrous metals, is greatly re- 
duced. Tool loading frequently en- 
countered in machining cast iron is 
also very greatly decreased 

Some shops report that wet blasting 
makes a reconditioned tool more 
readily accepted by an operator be- 
cause of its improved appearance. As 
one owner says, “Wet blasting gives 
the first-class appearance that should 
go with a first-class job. Even in tools, 
appearance is an important point in 
selling the operating department on 
your process 

Wet blasting has reduced overhaul- 
ing and reconditioning time for power 
plant engines. Pistons, valves, master 
and articulating rods are all cleaned of 
carbonaceous deposits in a few min 
utes. Wet blasting has one important 


Left half of this mold was masked to 
show contrast of dirty and clean eree 
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Carbonaceous scale on this rubber mold can be the cause 
of production rejects resulting from surface imperfections 


advantage over dry abrasive blasting in 
this application. With dry blasting, 
grease, oil or other viscous deposits 
have to be thoroughly removed by 
chemical means before the blasting op- 
eration so that the abrasive particles 
will not agglomerate. With wet blast- 
ing, the thorough removal of these 
materials is not necessary before the 
blasting operation. 


Operation 


Wet blasting is done in metal cabi- 
nets, sized according to the require- 
ments of the job, and the slurry mix- 
ture is propelled at the work through 
a gun. The abrasive is kept in suspen- 
sion by means of agitation from either 
compressed air or a recirculating pump. 
The trend has recently been toward 
vertical centrifugal pumps as _ they 
require only 1, hp as compared to 
2 to 5 hp for compressed air. Further- 
more, they need virtually none of the 
maintenance required by horizontal- 


Forging die, covered with rust, was masked to show rela- 


el, bel 1 





pot d portion after 2 min, 8 sec of blesting 
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type pumps. When blasting is carried 
on, 80 to 100 psi air is blown through 
a suction-type gun to give the abrasive 
slurry the velocity necessary to effect 
a cleaning action. The operator stands 
outside of the cabinet with his arms 
extended through armholes on the 
front of the machine. He manipulates 
the gun and work inside the machine 
with his hands while operating the 
compressed air by means of his knee. 
The abrasive gun is held approximate- 
ly 114 to 2 in. from the work and at 
an angle of around 60 deg with it. 
During the wet blasting operation, 
the operator is able to view the prog- 
ress of his work through a vision win- 
dow. The work is inserted into the 
cabinet and removed through doors 
located at the ends. However, small 
work such as tool bits, glass mold neck 
rings can be inserted and removed 
through the armholes. This procedure 
is only possible if the gloves can be 
unattached to the gauntlets. Unat- 


Same mold, on left, after being wet blasted for 16 min, 45 
sec. Surfaces are clean, and mold is ready for production 


tached gloves have been more popular 
than attached gloves, and each work- 
man can have his own pair for avoid- 
ing contagious skin diseases. 


Machine Type 


Various types and models of ma- 
chines are available for the blasting 
operation, along with various kinds of 
accessory equipment, depending upon 
the application and requirements of 
the work. Machines range in size from 
small bench models to large floor mod- 
els having two sets of armholes and ac- 
commodating two operators at once. 
Dimensions run from approximately 
30 in. in length to slightly over 6 ft. 
The most popular size for general 
work is a fhoke model about 4 ft in 
length and 3 ft in width with one set 
of armholes to accommodate one op- 
erator. 

The work conveyer inside the ma- 
chine depends upon job requirements. 
Where only small work, which can 


Close-up of the wet blasted forging die, on left, shows 
how heat checks in the metal can be easily inspected 
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Items to be wet blasted are placed on a work car, which 
rests on a track, and pushed into the blasting chamber 


easily be lifted and turned by hand, is 
to be cleaned no work conveyer is em- 
ployed. An expanded metal floor in 
the blasting compartment is all that is 
necessary. The operator merely turns 
the work over in his hand or on the 
expanded metal floor. Where heavier 
work is to be cleaned, the cabinet is 
provided with a work car mounted on 
tracks. This car can be also equipped 
with a rotating turn-table, which great- 
ly facilitates manipulating work in 
front of the gun. 


Rinsing 


After the blasting operation, the 
parts are rinsed, either in hand rinse 
or power rinse tank, while ferrous 
parts are rinsed in inhibited water. The 
hand rinse tanks are usually for the 
light work. Rinse tanks are generally 
made available in pairs, one compart- 
ment for receiving the part theca wo 
ly out of the blast chamber and the 
other for a final rinse. For heavy work, 
such as forging dies and rubber molds, 
a power rinse tank is available that has 
tracks on which a work car can be op- 
erated. The manner in which this tank 
is used depends upon the metal of the 
parts that are being blasted. When non- 
ferrous metals are to be rinsed, the 
tank can serve merely as a means of 
supporting the heavy work, and the 
parts are rinsed in tap water through 
a hose. Where ferrous metals are to be 
rinsed and inhibited water is neces- 
sary, the tank is filled with water and 
inhibitor, and a coolant-type pump 
raises this water through a hose. Power 
rinse tanks are convenient when chain 
hoists and other lifting devices are 
needed for heavy and bulky work. 

Both the hand and power rinse 
tanks are available with immersion- 
type water heaters. Hot water makes 
= dry faster, and there is less chance 
or oxidation. 


Operator reaches 
into rebber shields 
and wet blasts ob- 
jects while viewing 
through window. 
Items can be posi- 
tioned with one 
hand while nozzle 
is being held and 
directed with other 


Job and captive maintenance shops, 
having a wide variety of work requir- 
ing various types of abrasive, have 
found that two blasting machines with 
one power rinse tank in between makes 
an economical assembly for maximum 
versatility. Furthermore, down, time 
for changing the abrasive is reduced 
A different size of abrasive can be em- 
ployed in each machine, and one work 
car is sufficient to serve both. 


Abrasives 

Various types of abrasives are avail- 
able for the different applications. 
Due to the popularity of the process, 
all sizes of silica-type wet blast abra- 
sives from 80 to 2500 mesh can be ob- 
tained directly from manufacturers 
stock. The special chemicals required 
in wet blasting are also available. Anti- 
— chemicals are available that 
eep the abrasive particles from  set- 
tling into a solid mass on the bottom 
of the hopper when the machine is 
shut down. This chemical is not always 
needed, as abrasive packing depends 
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This wet blasting unit has a power rinse tank for washing 
blasted items. Tank also facilitates handling heavy parts 


upon the hardness of the water utiliz- 
ed. Among the newest developments 
in rust inhibitors is a liquid-type in- 
hibitor, which goes into solution im- 
mediately. According to laboratory 
tests, it is said to virtually eliminate 
the staining normally expected on 
rinsed work. Abrasives can be obtained 
in any size or coarseness. 

Wet blasting’s rapid rise in popu- 
larity has been aided by the attention 
given by manufacturers of the equip- 
ment to technical research for the cus- 
tomer. Customers can, before invest- 
ing in wet blast equipment, have typi- 
cal parts, which they would clean on 
a production basis sent to the manu- 
facturer’s demonstration laboratory 
Various tests are then made to see 
what equipment design is most suit- 
able for the job, and what abrasive 
gives the best results. Each application 
in wet blasting has its own peculiar 
characteristics, and such a laboratory 
is a valuable aid in determining the 
most efficient equipment and proper 
abrasive to meet requirements. 











Automatic Controls for 


To insure lighting for safety 
and power supply for continuous 
processes, standby generators 
should be brought on the line 
automatically. Here are circuits 
and descriptions of some of the 
most common types of transfer 


switches for engine driven units 


FRANK E. REEVES 
Electrical Engineer 


This temporary arrangement illustrates all components 
of an emergency system. The 50 kva, three phase, gas 
engine driven generator supplies 120/208 v power. The 
control panel, with 150 amp switch, contains all the 


necessary functions, test-runs set 30 min every day 


ENGINE DRIVEN STANDBY GENERATORS 


OW VOLTAGE AUTOMATIC 
® transfer switches are used to 
transfer lighting and small power 
loads from a normal source, when it 
fails, to an emergency supply. The 
normal source is usually a utility serv- 
ice; and the emergency supply may be 
another utility service, a battery, or an 
engine driven generator. When the 
last named equipment is used, the en- 
gine must be equipped for automatic 
starting, preferably furnished by the 
manufacturer as an integral part of the 
emergency power unit. 

Two methods of starting engine 
generator sets are commonly used: 

1. By closing a contact, the engine 
will start automatically and remain run- 
ning until the contact is opened, and 

2. Grounding a terminal on the 
generator set will start the engine 
automatically. When it has attained 
speed, the ground should be removed. 
To shut down the set, another terminal 
must be grounded, and may remain so 
while the set is not in use. The ground 
must be removed before the engine 
may again be started. 

The second method requires a 
somewhat special scheme, if automatic 
starting me prmedhrees is to be accom- 
plished by the transfer switch. 

Automatic transfer switches are 
available in two broad classifications: 
(a) magnetically held, and (b) me- 
chanically held, electrically operated. 
The former type is cheaper, but has 
certain disadvantages and limitations. 
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It can consist of two mechanically in- 
terlocked contactors, or a_ straight 
double throw design. The latter has 
the advantage of having no neutral 
position in which the load would not 
be energized from either source, as in 
case of holding coil burnout. A dis- 
advantage of a magnetically held trans- 
fer switch lies in the fact that the hold- 
ing coil is energized continuously 
while the normal source is alive. In 
a-c applications, this might be objec- 
tionable due to continuous hum. 

In Fig. 1, a magnetically held auto- 
matic transfer switch with engine 
starting contacts is shown. The switch 
position illustrated connects the load 
to the,normal source. When that fails, 
the holding coil becomes de-energized, 
the contacts drop by spring and gravi- 
ty action, and the load is transferred 
to the lower contacts connected to the 
standby generator. Simultaneously, the 
engine starting contacts, mechanically 
joined to the main contacts but elec- 
trically insulated therefrom, close. 

The arrangement shown in Fig. 1 
can successfully be used only with very 
small generators, usually not exceed- 
ing 1/, kw, because the load is thrown 
directly on the generator before the 
engine is started. Of course, at zero 
speed there is no load, since there is no 
generated voltage; but as the voltage 
starts to rise, the load appears. This dis- 
advantage could be overcome with a 
field contactor which would not close 
until speed and voltage are attained. 
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However, for the larger sized gen- 
erators, a mechanically held transfer 
switch, Fig. 2, is usually preferred. In 
the switch illustrated, transfer of pow- 
er contacts is effected by a solenoid- 
operated rotating weight. 

The solenoid (designated Operating 
coil in the diagram) starts the weight 


jf tolding coil 


! 
{ 


Fig. 1—This circuit for a magnetically 
held transfer switch starts the engine 
under load, is used on smaller units. 
For larger units, controls like that 
in photo above may include test switch 
to similate power failure or to test 
engine without load transfer as well 
as time delay for retransfer to normal 
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in motion, and, at a critical point in 
the travel, is de-energized. The weight 
then completes contact operation by 
mechanical inertia alone. This permits 
transfer of the control contacts and 
sets up a circuit for the operation of 
the switch in the reverse direction. 

The transfer switch in Fig. 2 ts 
shown with the load being fed from 
the normal source (bottom contacts 
closed) and the engine generator not 
running. When the normal source 
fails, the transfer relay, whose coil is 
fed from the normal source, drops out, 
and its bottom contacts close. The 
main contacts do not transfer at this 
time, since the operating coil is ener- 
gized from the engine generator. How- 
ever, the engine starting contact on the 
transfer relay closes, and the engine is 
started. 

Transfer of the load is usually de- 
layed until the frequency and voltage 
produced by the generator are near 
normal. One method uses a tuned 
supervisory relay whose coil is con- 
nected, in series with a capacitor, across 
the transfer switch terminals fed from 
the generator. The value of capacitance 
is selected so that the coil circuit is 
sharply resonant to 60 c (or other nor- 
mal frequency). The pick-up value of 
the relay is adjusted so that the contacts 
will close only after frequency and 
voltage are close to normal, when the 
load will be transferred to the engine 
driven generator. 

A two pole switch is illustrated, but 
units with more poles are available. If 
both sources are 220 v, three wire a-c, 
both neutrals would be tied together. 


Engine control 


pta-b--toty Bema ane 


Fig. 3—Some controls supplied with 


If one source is d-c, a three pole switch 
would be required by the National 
Electric Code, as the neutral must be 
broken by the switch. 

In a three phase application, super- 
visory relays may be added to provide 
for transfer if any phase drops to a 
definite percentage of the normal 
value of voltage. 

A time delay relay may also be 
added to prevent transfer of the load 
on very short outages. It is particular- 
ly desirable where an engine driven 
generator is used as the emergency 
source. Frequent voltage dips or short 
time outages such as might occur dur- 


ing lightning storms would cause un- 
necessary wear and tear on the start- 
ing equipment, as well as discharge 
the starting battery. 

The preceding circuit is satisfactory 
for the first of the two engine control 
methods listed at the beginning of the 
article. When a engine generator set 
which employs the second type is to 
be controlled from an automatic trans- 
fer switch, the scheme shown in Fig. 
3 may be used. Design of the transfer 
switch is identical with the one in Fig 
2, but the switch panel control wiring 
is omitted to simplify the diagram. 

When the normal utility source 


Fig. 2—In this type of mechanically held switch, the transfer relay starts the 
engine but the main contacts, carried on a rolling weight impulsed by the oper- 
ating coil, do not close until the supervisory reley pulls in af full voltage 


Generator powe® leads=—4 


» (Automatic tronsfer switch 
\ 


SELECTOR SWITCH 
POSITIONS 
4 Hand crank 
2 Stop 
3 Automotic 





for starting by grounding one terminal (No. 3, lower left). 
Grounding another (No. 2) stops engine. In this case, the 


are arranged 
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230 % 60¢ 
from wutihty 


transfer switch, center, which is the seme as in Fig. 2, 
requires the auxiliary relays, right, with connections te 
the engine control panel, left, as shown in the diagram 
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Fig. 4—Where two different loads, as in separated buildings, have individual 
sources, one standby generator may be used to supply emergency power to both by 
using the scheme shown. Either or both of the loads will be carried as necessary 


fails, the coil of the transfer relay will 
become de-energized and the engine 
starting contact will close as before. 
If the selector switch is in position 3 
(automatic), terminal 3 on the engine 
terminal board will be grounded and 
the engine will start. When the gen- 
erator attains speed and voltage, the 
load will be transferred as described 
for Fig. 2. In addition, a normally 
closed (NC) relay, whose coil also is 
tuned te normal frequency by having 
a capacitor in series with it, will pick 
up. This will remove the ground from 
terminal 3, permitting subsequent 
shutdown by grounding terminal 2. 

When the normal source restores, 
the load will automatically transfer 
back to it. Although the transfer relay 
opens the engine starting contact, the 


engine will not shut down with this 
starting method. However, the coil of 
the normally open (NO) relay will be 
energized from the normal source, and 
its contacts will close and ground ter- 
minal 2 to stop the engine. When the 
normal source fails, the NO relay will 
open, removing the Stop ground from 
the engine. 

The engine control panel also con- 
tains a “cranking limiter” and a bat- 
tery charger. The limiter is a thermal 
device which will open the connection 
to terminal 3, after a definite period 
of automatic cranking, to avoid run- 
ning down the battery. It may be either 
the ‘‘lock-out’’ type, or it may reclose 
after its thermal element cools, to per- 
mit another try at starting the engine. 

The battery charger is a trickle type 


fed from the normal source. The low 
voltage battery generator on the en- 
gine will charge at a higher rate when 
the set is being used for emergency 
power. 

The selector switch permits manual 
selection of various conditions. In po- 
sition 1, the engine may be turned over 
by hand, without starting, for adjust- 
ment purposes. If thrown from posi- 
tions 3 or 4 to position 2, the engine 
will stop. Position 4 permits starting 
for checking purposes, and position 3 
is for automatic operation. 

In a particular application, two 
separate buildings were fed by differ- 
ent utility sources. Continuity of serv- 
ice was desirable, and it was practi- 
cable to use one emergency engine 
driven generator as a standby for both 
buildings by the scheme shown in Fig. 
4. The loads in both locations were 
small enough to permit the use of 
magnetically held transfer switches 
which would throw the loads on the 
emergency generator before it was 
started. 

The engine starting contacts of the 
two automatic transfer switches were 
connected in parallel, and a three wire 

wer Circuit was run between the two 

uildings in addition to the two con- 

trol wires. When either normal source 
failed, the engine would be started 
automatically, and the load fed by that 
particular source would then be car- 
ried by the generator. If the second 
normal source failed while the genera- 
tor was running, its load would be in- 
stantly transferred to the generator. 
The engine would remain running 
until both sources were restored. 





FOLLOWING THE 


ITH RADIOACTIVE materi- 

als becoming so readily avail- 
able, it is inevitable that many new 
uses are being developed as a result of 
the exceptionally wide range of char- 
acteristics and penetrating power of 
the radiations. Wide publicity has 
been given to many of the applications 
and justly so. As a description reaches 
the right person at the right time and 
place, other uses are suggested and 
stubborn problems often solved. 

Oil companies have pioneered in 
the use of many developments which 
have also become improvements in 
many smaller industries. Radioactive 
applications are no exception. Isotope 
Products Limited, responsible for 
numerous developments and equip- 
ment in the field, has provided some 
of the less widely publicized details on 
some applications. 
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ISOTOPES 


For example, one of the earliest 
applications employed radium as a 
source for radiographing welds for 
defects. This year, however, iridium 
192 has been used in Canada to test 
ipe line welds because it gives much 
tter contrast. The isotope source, 
contained in a 30 Ib lead trolley, is 
wheeled along the top of the pipe 
and clamped over each weld as it is 
completed. The oe about 1 
min, is controlled by remote cable 
which moves the source into position 
against the pipe. (In an application 
on thick walled pipes in this country, 
the source is positioned inside at the 
end of a slender curved arm requiring 
only a /, in. pipe tap in the wall.) 

The isotope, antimony 124, is being 
used in this country in oil products 
pipe lines to mark the boundry be- 
tween one product and another. A 


small amount is added when a new 
product is introduced and, when it 
reaches the receiving point, its radia- 
tion activates an alarm to warn the 
operator. In a further development, 
valve controls may be triggered and 
each product automatically directed to 
its proper route. 

Another technique allows ‘‘pig chas- 


ing” in which the pig or go-devil, a 
= % buffer that may carry wire 
brushes, is pushed through the pipe 
line by oil or water pressure. Radium, 
mounted on the evil, was first used 
in the Middle East where Pipes are 
generally above ground. In ada, 
however, the line is buried and the 
radiations by which the go-devil is 
traced must penetrate 4 to 5 ft of soil. 
Cobalt 60 has more recently been used 
to accurately time the progress and 
locate the go-devil if stuck. 
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HOW TO APPLY 


MECHANICAL DUST COLLECTORS 
T@ SPREADER STOKERS 


Many installations burning coal in suspension release 
large quantities of fly ash with the stack gases. This 
condition can be corrected by installing collectors to 
reduce stack discharge and minimize the loss of carbon 


P. F. BEST, Chief Mechanical Engineer, The Thermix Corp. 


PREADER STOKERS are becom- 

ing more and more popular be- 
cause they will burn almost any type 
of coal in varying degrees of purity 
and fineness. One great disadvantage 
of spreader stoker fing however, is 
that, next to pulverized coal burners, 
spreader stokers by their very design 
tend to emit a great portion of the ash 
from the stack, a large part of which 
contains combustible carbon. 

Although combustible carbon con- 
tent in the fly ash can be lessened by 
utilizing adequate grate areas and thin 
fuel inn or by slowing down gas flow 
through the coal bed, the tendency to- 
day is to maintain high firing rates and 
to burn poor grades of coal. Both of 
these practices accentuate the dust 
problem. Coupled with this are the 
various municipal dust codes, which 


Venturi noszle~ 


Ip ash disposal system/ 








are becoming increasingly stringent. 
Recently, dust collectors have been 
required for any type of coal firing, 
not only to conform with prevailing 
dust codes but also to gain in com- 
munity good will. This situation has 
motivated attempts by manufacturers 
to meet the specific collection require- 
ments = by spreader stoker 
firing. stoker and dust collector 
manufacturers are conducting studies 
to help solve this fly ash problem, and 
cooperation between all parties con- 
cerned would be extremely desirable. 
In order to envision an ideal dust 
collector for spreader stoker firing, 
the quantity of ash that might be ex- 
to go up the stack should be 
considered. Naturally, this quantity is 
variable, depending upon many fac- 
tors such as: (a) percentage of ash 








Drawing shows arrangement of collector for spreader stokers. Unit separates 
large high carbon particles for reinjection and collects fines for disposal 
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and combustible carbon in the coal, 
(b) gtate area, (c) furnace volume, 
and (d) last but not least, whether 

ial or total ash reinjection is con- 
templated. Generally, from 20 to 50 

t cent of the ash leaves the furnace 
in the flue gas, the exact percentage 
being determined by the burning rate. 
This ash will contain from 10 to 85 
per cent combustible carbon. With re- 
injection, these quantities increase. 

icle size is an important 
consideration as numerous tests have 
shown that fly ash from spreader 
stokers will vary from 25 to 50 — 
cent minus 325 mesh, Althou is 
same size range probably will hold 
whether or not there is reinjection, it 
is logical to assume the particles would 
be finer with reinjection. In this case, 
coarser particles tend to lodge on the 
grate and eventually go to the bottom 
of the fuel bed, while fine dust con- 
centration in the gases gradually builds 
up. In addition, it may be assumed that 
the coarsest dust is generated when the 
firing rate is highest and the finest 
dust when the firing rate is lowest. 

Combustible carbon content in the 
ash will influence equipment design. 
This factor is important to stoker 
manufacturers and still more impor- 
tant to ultimate consumers, since car- 
bon content in the ash can run as high 
as 85 per cent. Assuming it runs 50 
per cent, which is about average, there 
is still a vast amount of heat value to 
be gained by reclaiming the carbon. 

Another consideration is the abra- 
siveness of spreader stoker ash, which 
is larger than pulverized coal ash and 
consequently has a higher terminal 
velocity, causing greater abrasion. 
Tests indicate the wear ratio of spread- 
er stoker ash is 25 times greater than 
that of pulverized coal ash. This means 
that, with other conditions being equal, 
spreader stoker ash will wear out a 
metal surface 25 times as fast as pul- 
verized coal ash. Also, because of its 
relatively low bulk density, spreader 
stoker ash requires larger storage fa- 
cilities. Tests conducted at Battelle 
Memorial Institute show bulk densi 
of this ash varies from 14.4 to 24.8 I 
~~ cu ft as compared with 40 to 45 
b = cu ft for pulverized coal ash. 

M presenting what actually has been 
accomplished in the development of 
dust collectors for spreader  stokers, 
only the mechanical type will be dis- 
cussed since probably 98 per cent of 
all spreader stoker fired boilers have 
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this type. Possibly electrostatic collec- 
tors, particularly in the larger sizes, 
will be used extensively in the future. 

Unfortunately, all dust collectors 
Operate on a percentage efficiency 
basis, although mechanical collectors 
provide fairly constant efficiency at 
all dust loads. Thus if a collector is 
operating at 95 per cent efficiency with 
an inlet dust concentration of 2 grains 
per cu ft, the amount of dust going 
up the stack would be 5 per cent of 
2 grains or 0.1 grain per cu ft. 

Many codes specify an allowable 
stack discharge dust concentration of 
0.85 lb per 1000 Ib of gas which is 


approximately equal to 0.25 grains per 


cu ft at 500 F. This can be a fairly 
severe limitation because where there 
is 20 per cent ash and total reinjection 
would give say 10.8 grains at the inlet, 
a collector with 97.7 per cent effi- 
ciency would be needed to cut down 
emission to legal requirements. Nor- 
mally, such performance would not be 
expected even from the best collectors. 
Many of the present codes acknow!l- 
edge the severity of this restriction by 
incorporating an additional clause 
which requires either 0.85 lb of dust 
per 1000 Ib of gas or 85 per cent ef fi- 
ciency. Such codes, of course, permit 
the use of equipment which could not 
be applied if the limitation on dust per 
pound were enforced. Obviously, 
there is an increasing need for collec- 
tors of higher efficiencies, particular- 
ly if the 0.85 lb of dust per 1000 Ib 
of gas value is to be observed. 
If and when the ideal mechanical 
dust collector is produced, it would: 
1—-Protect the operator against il- 
legal dust emission regardless of op- 
erating conditions. This means the 
boiler could operate under any firing 
rate with any type of coal, with or 
without reinjection, and dust emission 
would be within code requirements. 
2—Maintain high efficency, some- 
where between 95 and 100 per cent. 
3——Permit partial or total reinjec- 
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tion to recover all possibie carbon. 
4—Be of acd gporcar heer rom to 
give long service despite abrasion. 
5—Have adequate facilities to per- 
mit storage of say eight hours of op- 
eration, regardless of whether zero, 
partial or total reinjection is used. 
6—Be low in initial cost, small in 
size, and easy to operate and maintain. 
Many stokers reinject only from 
the boiler passes, while others are op- 
erated with total reinjection from a 
reasonably efficient dust collector. 
Some method short of total reinjec- 
tion from a high efficiency collector 
is necessary, since this procedure in- 
creases dust loading as much as three 
times. Greater reinjection requires 
higher efficiency collectors to keep 
stack emission below a_ prescribed 
level. The more efficient a collector 
is, however, the more fine dust it col- 
lects, increasing dust concentration to 
the point where an infinitely more ef- 
ficient collector becomes necessary. 
In an attempt to effect ideal condi- 
tions, many companies install low 
draft loss collectors ahead of high ef- 
ficiency collectors’ and reinject only 
material collected by the low draft loss 
collectors, which have an efficiency of 
about 60 per cent. This makes it pos- 
sible to enjoy the benefits of return- 
ing at least 60 per cent of the un- 
burned carbon, while still using a 
final collector of say 90 per cent ef- 
ficiency to control stack emission. 
Such tandem arrangements are not pro- 
hibitive in initial cost, and operating 
expenses do not increase much _be- 
cause the low draft loss collector does 
not require any appreciable fan power. 
Also available, however, is a high 
efficiency collector which substitutes 
a hopper for the back plate, permitting 
larger particles with high inertia to be 
carried to this hopper. Particles of 
smaller size having less carbon content 
are deflected to the high efficiency 
tubes for disposal. The efficiency of 
this device approximates 45 per cent 
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Efficiency curve of dust collector for 
spreader stokers indicates anticipated 
performance when using ash reinjection 


This photograph illustrates one method 
employed to segregate coarse particles 
and fine fly ash in the same collector 


on spreader stoker ash, analyzed at 
about 40 per cent less than 325 mesh 
and 15 per cent less than 10 microns 
in size. Although this efficiency is not 
as high as that of standard low draft 
loss collectors, it is accomplished with 
very little extra cost or floor space. 
The cost of a collector for a spread- 
er stoker installation will be govern- 
ed more or less by the specific appli- 
cation. In the category of high effi- 
ciency, high draft loss collectors, one 
will cost about 11¢ per cfm, figured 
at 500 F with a draft loss of 2.5 in. 
wg and giving an efficiency of ap- 
proximately 90 to 92 per cent. For the 
same gas temperature and draft loss, 
a collector with an efficiency of 95 to 
97 per cent can be purchased for about 
16¢ per cfm. These figures do not in- 
clude the cost of the induced draft fan 
that would be required. Low draft loss 
collectors are naturally less expensive. 
Many improvements have already 
been made in present day dust collec- 
tors to render them much more adapt- 
able to spreader stoker firing. Close 
cooperation between manufacturers of 
both spreader stokers and dust col- 
lectors offers the greatest possibility 
for future advancement in the field. 
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PUMP MATERIALS THAT 
CAN REDUCE CORROSION 


Selecting the proper material for pump parts is the first step 


towards reducing corrosion. This article brings out the charac- 


teristics of the various metals, and stresses the combinations 


applicable for special conditions that are met in the field 


R. J. MacMEEKIN, Chief Engineer 


Economy Pumps, Inc., Division C. H. Wheeler Mfg. Co. 


OMBINATIONS of construction 
¢;; materials for the various parts 
of centrifugal pumps are many. The 
materials employed obviously depend 
on the economics and ultimate appli- 
cation. General service pumps such as 
double suction, end suction, and close 
coupled handling ordinary cold clear 
water, whether large or small, have 
materials that vary only slightly 
through the industry. 

In this instance, the castings are cast 
iron. Small pumps operating at mod- 
erate pressures have low casing stresses 
as foundry practice calls for wall thick- 
ness greater than the stresses, even 
after allowing for corrosion. When 
pressures are higher, high strength 
irons and ribbing may be necessary. 
ASTM Specification A-278-49T refers 
to standard Classes of 20, 30, 40, 50, 
60, and 70. Each class number is the 
ultimate strength of the particular iron, 
expressed in 1000 psi. Class 20 is 
seldom used but would be adequate 
for small low pressure pumps, while 
Class 30 is widely employed. 

When high strength iron is needed, 
the pump manufacturer may suggest 
using low alloy irons such as Mechan- 
ite or Sorbomat, which are licensed 
process irons, or one developed by his 
foundry. Addition of 11/, per cent of 
nickel leads to a dense iron. 

Ductile iron recently developed is 
becoming more widely available. The 
more favorable form of the free-graph- 
ite contained, as compared to unalloyed 
cast iron, is desirable to offset stresses. 
The more ductile character of this iron 
also favors applications where there 
will be shock. 

From the users’ standpoint, the 
method of attaining additional 
strength — whether by thickness of 
metal walls, by design and ribbing, or 
special alloy iron—is of little impor- 
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tance when the pump passes an ade- 
quate pressure test. The manufacturer 
will adopt the combination, which 
most economically serves the specified 
requirement. 

Specific standard pumping units are 
ordinarily set up by the manufacturer 
for a definite maximum pressure, based 
on design and confirmed by tests. This 
design will be sold for any of a number 
of operating conditions inside the 
limit, because quantity production 
more than offsets the extra material. 
Sometimes a standard pump is so de- 
signed that substituting special materi- 
als will make it suitable for consider- 
ably increased pressures over the stand- 
ard rating. In a case involving such 
an application, the recommendation 
will be made by manufacturer's engi- 
neers. 

Operating pressure conformation 
has a bearing on the pump decision, 
along with other factors such as tem- 
perature, thermal shock, or pressure 
shock. Complete information concern- 
ing the service application must be 
presented to the manufacturer. 

Usually steel is employed when the 
temperature exceeds 400 F, unless the 
iron parts are enclosed in a steel bar- 
rel. Steel may also be favored to avoid 
excessively heavy casings. Steel cas- 
ings are often chosen for services in- 
volving either hydraulic or thermal 
shock. Impellers are of bronze for 
general service — usually 85-5-5-5, 
known as red brass or ounce metal. 


Shaft Protection 


Shafts are usually protected by shaft 
sleeves. When this is not the case, 
the shaft is made of corrosion resistant 
steel to prevent the packing from rust- 
ing to it. Carbon steel is adequate for 
the shaft when shaft sleeves are used, 
although various alloys are sometimes 


November 1952 


supplied as standard, A well designed 
pump can be expected to have a rela- 
tively large shaft for stiffness and con- 
sequently is not likely to be highly 
stressed. For this reason, high strength 
alloys are seldom needed. 

Shaft sleeves are ordinarily made of 
bronze. A cast red brass or similar 
bronze has Brinnel hardness of only 
about 50 or 60, and a harder bronze 
will better resist wear by the packing. 
A Brinnel of 160-175 is very service- 
able. Centrifugally cast sleeves are 
superior to static castings because they 
are denser and more uniform. The 
question of special shaft sleeve mate- 
rial is most apt to arise when the ser- 
vice indicates metallic packings 

Stainless steel shaft sleeves are quite 
often specified and usually are more 
expensive than bronze because of the 
longer machine time required for fab- 
rication. An austenitic stainless steel 
such as “18-8” will sometimes de- 
velop a good hard surface, the hard- 
ening being obtained trom the cold 
working effect of the packing. Gen- 
erally speaking the stainless steels tend 
to be cut by metallic packing unless 
hardened. Type 416 (13 chromium) 
steel hardened to 500 Brinnel makes 
a very good sleeve. It has good corro- 
sion resistance to many liquids besides 
having sufficient hardness to stand up 
with hard and tight packing. 


Packing Combinations 

Of course, stainless sleeves in the 
soft condition work out satisfactorily 
with soft asbestos packing when there 
is no need to tighten the gland a great 
deal. For example, a soap filled soft 
asbestos packing on a sleeve carbons at 
low pressure and 08 me On the 
other hand, the usual combination in 
such a case is carbon-asbestos or metal- 
lic packing on case hardened steel 
sleeves. This procedure is good for 
high pressure and temperatures of 
350 F. 

Case hardened steel sleeves are not 
corrosion resistant in the usual sense— 
though they are usually suitable where 
an all iron pump is used. They do 
have a good hardness, in the range of 
400 Bhn and can be chrome plated 
to improve corrosion resistance. 

Nitralloy shaft sleeves are most use- 
ful in the high temperature range be- 
yond the field pe geek service 
pumps. Of course, the great hardness 
— around 900 Bhn is always de- 
sirable, but it can be used for tempera- 
tures around 700 F, which would draw 
the case of a carburized sleeve. 

Hard faced sleeves having surfaces 
of material such as Stellite and Col- 
monoy are likely to be somewhat costly 
for general service. They are built up 
by a series of welding operations and 
grinding. Such sleeves are widely used 
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in refineries because they are highly 
resistant to corrosion, will withstand 
the high temperatures, and at the same 
time have good hardness. K-Monel is 
another useful material for shaft 
sleeves. Of course, Monel is usable, 
but K-Monel is harder having Bhn 
about 280. This provides good corro- 
sion resistance, depending, of course, 
on the liquid characteristics. 

When special properties are required 
for chemical reasons, the choice may 
be made from Hastelloy, Inconel, 
nickel, silicon copper (Everdur), 
durimet, nitrided stainless, or other 
materials according to the special re- 
quirements. 

Wearing rings are always provided 
to protect the casing except in very 
small pumps. These are preferable of 
bronze and would be of a different 
bronze than the impeller or impeller 
wearing rings to favor anti-friction 
characteristics should they rub. The 
exception is when dissimilar materials 
cannot be used because of electrolytic 
action to be expected. 

Handling sea water with a general 
service pump that has been modified 
is a common application. In this ser- 
vice, there are many combinations of 
material in actual use with varying de- 
grees of success. Choice of materials 
is influenced by cost and individual 
experience of users to a certain extent. 
In certain cases pumps have performed 
satisfactorily even though built of ma- 


terials, which would not be considered 
likely to be serviceable. Sometimes, 
such a pump, after years of successful 
service, suddenly gives out. 

Degree of pollution and nature of 
a contaminant will have an important 
bearing on the problem. The presence 
of hydrogen sulphide from sewage, for 
example, aggravates corrosion as does 
waste from refineries. 

Choosing metals for sea water ser- 
vice is governed by the fact that sea 
water is an electrolyte. Dissimilar 
metals immersed in it produce a voltaic 
cell with resulting destructive effect on 
the less noble metal. Table 1 shows the 
galvanic series in sea water. This 
series differs somewhat from the emf 
series, but for the liquid under study 
it is a better guide. 

An orthodox combination widely 
used in marine work is bronze casing 
and impeller usually Navy composition 
G or M, and Monel metal shaft. An 
all silicon copper pump (Everdur) is 
excellent also. 

Bronze impellers, in an iron casing, 
tend to cause electrolytic destruction of 
the iron near the impeller by graphi- 
tization. This leaves what appears to 
be iron, but is only carbon on can be 
carved with a jackknife. The lowest 
first cost would lead to all iron con- 
struction, to avoid electrolysis, and this 
many times gives fairly good life. If 
the speed is relatively high or the water 
is contaminated, the selection would 


not be good for long life operation. 

When electrolytic attack occurs to an 
iron casing, the action tends to protect 
the bronze impeller. However, when 
this has progressed to the point that 
the casing is extensively graphitized, 
the graphite acts cathodically to the 
impeller with the result that the im- 
peller will corrode. This accounts for 
the reversal of experience on successive 
impellers in old pumps. 

An all Ni-resist pump is much better 
than all iron and has given good re- 
sults in sea waters of various sorts. A 
popular procedure is to add 144 per 
cent nickel to iron for sea water ser- 
vice in order to produce better density 
metal. 

When a part of the pump is expected 
to need further degree of protection it 
can be made of 28 chrome, 11 nickel 
stainless steel, or of stainless steel 
AISI type 316. There have been many 
highly successful installations of 28-11 
where there was known contamination 
plus some cavitation. On the other 
hand 316 is also excellent. 

Another application of wide interest 
is that of pumping sodium chloride 
or calcium chloride brine. All iron is 
satisfactory for the latter, but the better 
material for sodium chloride is all 
bronze. Nevertheless, if there is any 
danger of ammonia leaking into the 
brine, bronze would suffer seriously in 
a very short time. All iron is the 
choice under these circumstances. 





TABLE | — GALVANIC SERIES IN SEA WATER 


Magnesium 
Magnesium Alloys 
Zine 
Galv steel or galv 
wrought iron 
Aluminum 52SH 
Aluminum 4S 
Aluminum 3S 
Aluminum 2S 
Aluminum $3S-T 


Alclad 


Cadmium 


Aluminum AI7S-T 
Aluminum 175-T 
Aluminum 24S-T 


Mild steel 
Wrought Iron 


Ni-Resist 


13% chromium stainless 


18-8 Stnis steel, type 304 (active) 
18-8, 3% Mo stnis steel, type 315 (active) 


Lead 


Tin 


Munt: Metal 
Manganese bronze 
Naval brass 


Nickel (active) 


78% Ni-13.5% Cr-6% Fe (Inconel) (active) 
Yellow brass 


Admiralty brass 
Aluminum bronze 
Red brass 


Copper 

Silicon bronze 

5% Zn-20% Ni, Bal. Cu (Ambrac) 
70%, Cu-30% Ni 


8% Cu-2% Zn-10% Sn (Composition G-brz) 
88% Cu-3% Zn-4.5% Sa- 1.5% Pb. 
(Comp. M-bronze) 


Nickel (passive) 
784, Ni-13.5% Cr-6% Fe (Inconel) (passive) 
70% Ni-30% Cu (Monel) 


steel, type 416 (active) 


50-50 lead tin solder 


A further step to protect the pump is choosing metals 


thet will not produce electrolysis when handling 
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salts 


18-8 stainless steel, type 304 (passive) 
18-8, 3% Mo stnis steel, type 316 (passive) 
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Power 
transmission 


Engineering data and information 
to ald in selection, application 


and operation of equipment used in 
transmission of mechanical power 





Don't work in dirty surroundings 
Don't use wooden mallets or work on 
rough or dirty bench tops 

Don’t use dirty, brittle or chipped 
tools 

Don’t handle bearings with dirty, 
moist hands 

Don’t spin uncleaned bearings 

Don't spin bearing with compressed 
air hoses 

Don’t use same container for cleaning 
and final rinsing of bearings 

Don’t use cotton waste or dirty cloths 
to wipe bearings 

Don’t scratch or nick bearing surfaces 


Proper care of bearings begins in the stock room where they 
are stored in their original unopened packages. The manu- 
facturer protects the bearing with a grease coating, and an 

ed rotection. Bearing 
cartons should not be opened until ready to install bearing 


package means continued 


unopen 


don’t 

work under the handi- 
cap of peor tools or 
@ rough bench that is 
contaminated with dirt 


do 


work as close to ideal 
conditions pictured 
here. Dividends in bear- 
ing performance will be 
the result 


Don't expose bearings to moisture or 
dirt at any time 

Don’t remove grease or oil from new 
bearings 

Don’t use incorrect kind or amount of 
lubricant 





Do work with clean tools, in clean 
surroundings 

Do remove all outside dirt from hous- 
ing before exposing bearings 

Do handle with clean, dry hands 

Do treat a used bearing as carefully as 
a new one 


be laid on clean 
a dirty bench or 
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DO AND 
DON'TS FOR 
BEARINGS 


JOSEPH L. BRUSCA, 
Sr. Design Engineer 
SKF Industries, Inc. 


Do use clean solvent and flushing oil 
Do lay bearings out on clean paper 
Do protect disassembled bearings from 
dirt and moisture 

Do use clean, lint-free rags if bear- 
ings are wiped 

Do keep bearings wrapped in oil-proof 
paper when not in use 

Do clean inside of housing before re- 
placing bearings 

Do install new bearings as removed 
from packages, without washing 

Do keep bearing lubricants clean 
when applying and cover containers 
when not in use 


vite me 


Open package only when ready to install bearing, and han- 
dle it with clean, dry hands and clean rags. Bearings should 
aper and covered to prevent exposure to 
oor. Bearings should not be employed as 
a gage to check the housing bore or shaft fit 
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New bearings are packed clean and should not be washed 
prior to installing. Used bearings can be washed in clean 
gasoline or kerosene. The container must also be clean. 
After cleaning, it is thoroughly rinsed in light oil and relu- 
bricated. Bearings should be washed only when necessary 








Shaft size should be checked for specified recommended 
tolerances before mounting bearing. The bearing seat 
should be perfectly round, not tapered and should be clean 
and free from nicks and burrs. During inspection the draft 
should be supported firmly and protected from the jaws of 
the vise that is holding the shaft in place 














To press fit the bearing, place a clean pipe over the shaft 
that rests on the inner race. Before pressing, coat the seat, 
shaft and bore with light oil or micronized graphite. After 
checking the bearing Te squareness, pressure is applied by 
tapping the end of the pipe with a hammer or arbor press 














Expanding the bearing for shrink fit can be done in either 
of two ways: 1) Place in clean 200 F oil for about 15 min. 
The bearing must be supported to isolate it from the bottom 
of the container, contact will cause overheating. 2) Heat- 
ing in a temperature-controlled oven to a maximum of 200 
F for about 15 min. Tighten the lock nut immediately after 
the bearing reaches the shaft shoulder. When not properly 
locked the bearing may move away from the shaft shoulder 
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When mounting a bearin 


in a split housing check the 
housing bore for specifi 


tolerances and roundness. Bear- 


ing must not be pinched by small bore or cocked race. 
Housing caps should not be interchanged. An undersized 
housing or out-of-round bore causes pinching and failure 


\ 























Precaution must be exercised when mounting a bearing in a 
solid housing. 1) The outer race should be perfectly square 
with the housing bore before any pressure is applied. 2) 
The housing bore should be checked for the specified tol- 
erances. 3) Housing bore and bearing outside diameter 
should be coated with light oil or micronized graphite 


When the assembly job is unfinished the bearing should be 
covered if for only a few hours or until the next day. Re- 
wrap each bearing with grease-proof paper to keep out dirt 
and moisture, when necessary. Improper handling of the 
bearing during installation will greatly reduce its life 














Type of lubrication oil usually depends upon the operating 
conditions, and the machine manufacturer's instructions 
must be followed. When oil is employed about half of the 
bottom ball or roller is covered. A sight gage is preferred 
marked so as to show static and operating oil levels. Such 
usage will greatly help to determine when additional oil 
is required. The operating level varies and can be deter- 
weed only when the bearing and machine are operating 
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For Best Results 
From 


ELECTRONIC TUBES ~ 


FRANK CHARITY, Consulting Engineer 


Operating conditions are often more sharply 
limited for electronic than for other types of 
equipment. It is worthwhile to design suit- 
able conditions into the plant services when- 
ever possible, and to combine with them an 
engineered maintenance program. Where 
plantwide voltage regulation and cooling 
systems, and elaborate test facilities such 
as used at Consolidated Vultee Aircraft 
Corp. and illustrated in photo at right, are not 
feasible, local provisions and maintenance 
procedures will help insure best operation 


UBES ARE VITAL elements in 

the electronic circuits that are 

now so essential to the operation of 

much of the modern industrial equip- 

ment. They may have, for practical 

purposes, almost unlimited life. But 
not if specifications are exceeded. 

That is why they are guaranteed to 


operate for only 1000 hr by the aver- 
age tube manufacturer. A tube with 
no integral defects can withstand very 
severe usage for a certain amount of 
time, but he cannot be responsible for 
tubes that fail due to often unrecog- 
nized but extreme conditions. 


As replacement parts, electronic 


Although resistance welding is one of the largest applications of 
industrial electronic tubes, many others are expanding rapidly. The 
dielectric heater above is used in the manufacture of plywood panels. 
Cooling and protective equipment should receive regular inspection 
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tubes are not generally expensive. Yet 
a tube failure can be quite costly in 
terms of rejections and lost production 
time. For example, it has been esti- 
mated that Douglas Aircraft Company 
is now saving more than $5000 month- 
ly due to the recent adoption of main- 
tenance methods that have reduced 
tube failures by a margin of only 10 
per cent in the use of resistance weld- 
ing equipment. 

Further, it should be noted that there 
have been (and may again be) cir- 
cumstances in which electronic tubes 
could not be replaced at any price be- 
cause of nationwide shortages of cer- 
tain critical materials like tungsten. 

First step in avoiding failures is to 
make sure each new tube is in good 
operating condition. Manufacturers 
make every effort to maintain high 
quality standards, and there is no rea- 
son to believe that any of their prod- 
ucts are defective at the time of ship- 
ment. But many things can happen to 
an electronic tube before it reaches a 
consumer 

Most damage due to rough handling 
can be detected simply by checking con- 
dition of the carton in which it was 
received and looking for loose or bro- 
ken parts. Special test instruments may 
be used to ascertain presence or abseace 
of less obvious defects. But in shops 
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Electronic test and inspection equipment of all types is becoming 


common, requiring more attention to voltage regul 





systems and maintenance programs to provide maximum tube life end 
reliability. Equipment shown is used at Boeing Airplane Company 


which cannot afford such instruments, 
maintenance personnel can be reason- 
ably certain that a new tube is in good 
condition if it can be used in place of 
an identical tube, which is known to 
function properly, without altering the 
performance of an electronic circuit. 
Preferably, the socket used in making 
the latter test should be heavily loaded. 

There is no reliable method of esti- 


mating or predicting the ultimate life- 
_ of a tube in any electronic circuit, 

ue to slight structural variations that 
cannot be detected in finished tubes. 


However, it has been proved that life 
is directly proportional to: 

(1) Filament voltage. 

Plate voltage. 

Residual gasses. 

Fatigue of metal parts. 
Heating and cooling cycles. 
Efficiency of cooling system. 

(7) Efficiency of associated relays. 

Virtually all types of modern in- 
dustrial equipment with electronic ac- 
cessories may have features designed to 

revent the abuse of electronic tubes. 

ese usually provide for the limita- 
tion of initial surge current when fila- 
ment voltage is first applied, applica- 
tion of filament and other voltages in 
sequence, automatic self-regulation of 
filament voltage settings, removal of 
supply voltages whenever plate or grid 
current exceeds the allowable maxi- 
mum, and disconnection of supply 
voltage whenever plate cooling > 
comes inadequate. 

However, even if it could be safely 
assumed that each welding unit, for 
example, in current operation has all 
of the latter features, it should be 
remembered that automatic protective 
devices themselves are not infallible. 
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In the operation of recently de- 
veloped dielectric heaters and three 
phase welding machines, for instance, 
filament voltage is automatically con- 
trolled (within a 1 per cent tolerance) 
by constant voltage transformer. How- 
ever, if voltage settings and readings 
are not checked occasionally to assure 
the proper functioning of the filament 
transformers, there is an excellent pos- 
sibility that tubes will eventually be 
damaged or ruined. 

Incidentally, filament or heater volt- 
age is regarded by many experts as 
the most important factor in tube life. 
Among other things, they assert, a 
majority of tube failures in older types 
of resistance welding equipment have 
been the direct result of too high fila- 
ment voltage—a condition that could 
have been avoided in most instances 
by frequently checking voltmeter in- 
dications and adjusting voltage settings 
as necessary for optimum performance. 

Most tubes can be satisfactorily 
operated with 5 or 10 per cent lower 
filament voltage than indicated by man- 
ufacturers’ technical data; and, when 
this is done, the life of a tube can be 
doubled or tripled because lower volt- 
age means less heat for the cathode or 
filament. All cathodes will eventually 
deteriorate, but this can be delayed in- 
definitely if they are not heated more 
than absolutely necessary. Voltages 


DON'T CLIP—DON'T TEAR 


WRITE FOR TEAR SHEETS! 


Rather than spoil this issue for 
other readers, drop a line to the 
editors, preferably on company 
letterhead, for articles desired. 


exceeding manufacturers’ recommenda- 
tions by more than 5 per cent will in- 
variably shorten the life—sometimes 
causing a tube to fail instantly. 

Note, however, that reduced cathode 
mm implies good voltage regu- 
ation either on the supply lines or by 
regulators incorporated in the control 
equipment. Excessive voltage varia- 
tion, coupled with lower settings, may 
allow cathode voltage to drop below 
the satisfactory minimum value. 

Hot cathode mercury vapor tubes, 
when installed for the first time or 
when used after a long period in stor- 
age, should be operated at rated fila- 
ment voltage for at least 15 min before 
plate voltage is applied in order to 
redistribute mercury which may be de- 
posited on active elements of the tube. 
Otherwise, a 2 min (check manufac- 
turers’ specifications) warmup period 
should be sufficient unless the tube has 
been removed from the socket. If the 
tube appears to be unstable, after prop- 
er warmup, arcing can often be elimi- 
nated by temporarily operating the tube 
with iower plate voltage. 

Anode cooling is especially import- 
ant in operation of high vacuum ocil- 
lator and rectifier tubes with high 
power ratings. Where provisions are 
made for cooling the anodes with a 
forced flow of water or air, the system 
circulating the coolant should allow 
daily inspection to make sure it is 
functioning properly. Most air and 
water cooled tubes have thermostatic 
controls designed to prevent the flow 
of plate and filament current if cool- 
ing is inadequate, but operation of 
thermostats can often be impaired by 
small particles of dirt or scale. 

Where tap water is used, scale for- 
mations in the circulating system must 
be anticipated and cleaning schedules 
provided. Presence of excessive for- 
mations is usually heralded by a hiss- 
ing noise, due to the localized boiling 
of water, and scale should be elimi- 
nated as soon thereafter as possible. 

No scale should occur where tubes 
are cooled with air or distilled water 
in an enclosed circulating system. 
However, a clean, cool atmosphere is 
highly advisable. Otherwise, tubes and 
related circuit elements, unless ade- 
quately protected as by dust-tight en- 
closures and filtered air, should be 
carefully cleaned every week or two 
to eliminate dust and other foreign 
matter. Accumulations may cause in- 
termittent electrical contacts and local- 
ized heating effects. Clean, dry com- 
pressed air or a vacuum line can be 
used to remove foreign matter from 
relatively inaccessible areas. Larger 
and more accessible surfaces, such as 
the glass bulbs of vacuum tubes, should 
be carefully polished with a clean rag. 
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It cuts 
inventory 


' Nose arches for oil heaters were 
> formerly made with special shapes 


iN of ordinary firebrick. Switching to 


aA 
.o quickly moldable Kaocast eliminated 
. need for expensive special-shape 
= inventory . . . minimized delays. In 
addition, side by side tests proved 


that Kaocast far outlasted the 
ordinary firebrick. 
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.? 
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It speeds 


repairs i- 


Kaocast was specified for the 
charging front of a forging furnace, 
used to heat heavy pipe ends. The 
reason? Kaocast linings were molded 
faster . . . give longer service, could 
be made when convenient and 
stored ‘til needed. 


It lasts 
longer 


A chemical plant found that burner 
tile for a heating furnace made of 
an ordinary castable stood up only 
Versatile B& W Kaocast can be molded quickly 3 to 4 months. But Kaocast burner 
and easily with your own labor. It can also tile stayed on the job 16 months 
and longer. Th ds of pounds of 
Kaocast have been used for this 

a cement gun. This unique 3000 degree and many other applications in 


refractory castable has high resistance to this plant. 





be cast directly in place or applied with 


spalling and slag attack, low volume change 


ie = git; 6 
and negligible reheat shrinkage. Consult E } A B @ St Ce => 
a B&W Refractories Engineer on your specific “en 5 a - 


& Be e, >, 
applications and see how B&W Kaocast can 


= ee ee Pe, 
“=f BA8CO " 
save money for you. = PRACTOMIEn tet nc co. | 
Saeen 
- ? “yr ie 
: Wtaemmes,, — - 
a Se } 
B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * B&W 80 Firebrick + B&W Junior Firebrick « BAW Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS— Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers... Fuel Burning Equipment ... Pressure Vessels ... Alloy Castings 
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Before You Buy 
TEMPERATURE POWERS ACCRITEM REGULATOR and 
FLOWRITE DIAPHRAGM VALVE— 
CONTROL ‘ Compressed Air or Water Operated 
— Provides positive, dependa- 


ae CD me ble control for large size 3-wa 
Investigate = y valves. 5 : 


or 2-way valves. Safety feature 
of hook-up above: failure of air or water pressure allows 
only cooling water to flow through the vaive to engine. 








Complete Line of 
Dependable, Time-Tested 
Regulators 


IMPORTANT ADVANTAGES that quickly pay 
back the cost of Powers self-operating 
and pneumatic controls for air compres- 
sors, diesel and gas engines: 


@ Correct jacket water and lube oil 
temperature at all times, regard- 
less of load or seasonal changes. 








@ improved lubrication and cylinder 


Provide dependable control for most applications. They're simple, ruggedly 
liner wear. 


built, economical ond easy to install. Especially suited for air compressors, 
@ Fewer piston ring replacements. diesel and gas engines. Temperature indicating regulator also available. 


@ Saves Labor; increases efficiency. POWERS No 1) REGULATOR ENGINE O8 COMPRESSOR 
ENGINE O8 COMPRESSOR Owect Acting 





@ Reduces danger of piston seizure. 
@ Eliminates sludging. 


@ Lowers fuel and lube oil con- 
sumption. 











Cost of Powers jacket water temperature 
control? About the same as a set of new 
piston rings. Powers regulators are un- 
surpassed for reliability and years of 
trouble free service. 











Have a POWERS Engineer call to study 
your requirements for better jacket water ee ee 
temperature control. There's no obliga- x 

tion. Phone or write our nearest office. 











CHICAGO 13, ILLINOIS «© 3819 N. Ashland Ave. 
NEW YORK 17, NEW YORK © 23) East 4éth Street 
LOS ANGELES 5, CALIF. «+ 1808 West 8th Street 
TORONTO, ONTARIO . 195 Spadina Avenue 
Factory and General Office ” Skokie, IMinois 
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Handbook for 
engineered 
plant services 


Methods, data and ideas that make 
excellent references in solving 


engineering problems frequently 


encountered in plant operations 





THERMOCOUPLES, TEMPERATURES 


AND ATMOSPHERES 


ELIABILITY of the results that 
can be expected from a pyrom- 
eter depend very largely on the selec- 
tion of the proper thermocouple for 
the application. Not only must the 
couple be properly constructed from 
carefully selected materials, but the 
type and wire sizes must be correct 
for the temperature ranges and the 
conditions under which the thermo- 
couple is to be used. 

Many combinations of metals have 
been used as thermocouples. In fact, 
almost any two dissimilar metals will 
produce some thermoelectric ef fects. 
While a considerable number of com- 
binations are used for special purposes, 
the thermocouples listed in the table, 
lower right, are most generally used 
in industry, and have been found to 
be most satisfactory for practically all 
applications. 

If the thermocouple ordered is a 
replacement for one in an existing in- 
stallation, it must be made of the same 
materials for which the instrument ts 
calibrated. The type of couple to be 
used with the instrument is ordinarily 
marked on the chart or scale. In order- 
ing a replacement, the purchaser 
should be certain that the new couple 
has the same temperature-emf cquiva- 
lents as those for which the instrument 
was calibrated. With certain types of 
thermocouples, various manufacturers 
may use equivalents differing slightly 
from each other, and use with an in- 
strument calibrated to other equiva- 
lents may cause several degrees error. 


Thermocouple Combinations 


For a new installation, the thermo- 
couple material and the size of wire 
depend on the temperature to be meas- 
ured, the atmosphere in which it is to 
be used, and certain other considera- 
tions. The characteristics of the gener- 
ally used types listed are as follows: 

Copper-constantan. The tempera- 
ture range over which they are ordi- 
narily used is —300 to +600 F. Over 


W.C. LONGSTRETH, Brown Instruments Div. 


Minneapolis-Honeywell Regulator Company 


the range of —300 to +300 F, their 
accuracy is the highest of any type of 
couple. They are very resistant to rust 
and corrosion, and readings are re- 
producible to a high degree of preci- 
sion. Used largely in laboratory work 
and pilot plant operation, they are 
available only in the smaller wire sizes, 
number 20 B & S gage being about the 
largest. 

lron-constantan. These thermo- 
couples are ordinarily used for temper- 
atures from 300 to 1400 F, in atmos- 
pheres deficient in free oxygen. For 
iron-constantan couples, an oxygen 
content above 1/, per cent is considered 
to produce an oxidizing atmosphere; 
less than 1/, per cent, a reducing atmos- 
phere. Above 1000 F, oxidation of the 
iron wire increases rapidly, and 8 gage 
wire should be used for temperatures 
from 1000 to 1400 F. This wire size 
is good for temperatures up to 1600 F 
under reducing conditions, especially 
if proper protecting tubes are employ- 
ed. Under special conditions, it may 
be used up to 1800 F, but life of the 
couple is likely to be short, and ac- 
curacy uncertain at all times. 

The iron-constantan couple pro- 
duces the greatest emf per ot. of 
temperature among standard types. 

Chromel-Alumel*. This type is par- 
ticularly useful for measuring temper- 
atures from 1000 to 2000 F in atmos- 
pheres containing free oxygen. A com- 
plete absence of free oxygen has a 
tendency to alter the thermoelectric 
characteristics. An atmosphere having 
more than 2 per cent is considered 
oxidizing and one containing less is 
reducing when this combination is 
used. When the atmosphere is alter- 
nately oxidizing and reducing, the 
upper temperature limit should be re- 
duced about 50 F. 

Platinum-platinum rhodium. These 
couples, with suitable protecting tubes, 
are usable up to 2900 F in oxidizing 
atmospheres, and to 2700 F in reduc- 
ing atmospheres. When hydrogen is 


INDUSTRY AND POWER * November 1952 


present, it penctrates practically any 
thermocouple protection and tends to 
alter the temperature-emf relationship. 
The rate at which the loss of accuracy 
takes place depends on operating tem- 
perature, and amount of hydrogen 
which enters and remains in the tube. 
Vented protecting tubes will help to 
alleviate this condition, and secondary 
protecting tubes are recommended at 
temperatures above 2200 F. 

In any type of couple, wire size is 
important. With small wires, sensi- 
tivity is increased. Larger sizes, how- 
ever, will result in longer life, and will 
make possible continued use at higher 
temperatures. 

Length of the couple must be suf- 
ficient to permit insertion of the meas- 
uring, or hot, junction far enough in- 
to the process to give a true reading 
of temperature. Insufficient immersion 
causes low readings, due to the con- 
duction of heat along the wires away 
from the measuring junction. In gen- 
eral, the couple should project a mini- 
mum distance inside the furnace wall 
equal to four times the outside diam- 
eter of the protecting tube or well. If 





PRINCIPAL THERMOCOUPLE TYPES 
AND PROTECTING TUBES 


—" 





Ther ple wire 
Copper-constantan 
lron-constantan 
Chrome!-Alureel* 
Platinum-platinum rhodium 


Primary protecting tubes—metal 
Steel 
Wrought iron 
Cast iron 
28% chrome tron 
Chrome! T 
Inconel 


Primary protecting tubes—ceramic 
Vycor 
Sillimanite 


Secondary protecting tubes 
Steel, coated steel, iron 
Firebrick 
Millite 
Silicon carbide 











the couple must pass through the walls 
of a muffle furnace or through a 
water-cooled furnace wall, projection 
should be approximately ten times the 
tube diameter. 

The couple should extend a suffi- 
cient distance outside the furnace wall 
so that the thermocouple head will not 
exceed 250 F in temperature. 

The graph illustrates recommended 
conditions of temperature and atmos- 
phere for various thermocouples. 


Primary Protecting Tubes 


While maximum sensitivity is ob- 
tained with a thermocouple without 
a protecting tube, practically all 
couples for industrial measurement 
require protection against corrosion or 
mechanical injury. Tubes for this pur- 
pose may be of metallic or ceramic 
materials. The most commonly used 
metal tube materials are discussed in 
approximate order of their resistance 
to increasing temperatures. Chromel- 
Alumel* couples should be used unless 
alternates are indicated: 

Steel. These tubes are seamless, 
made from low carbon steel, and are 
suitable for use in non-corrosive liq- 
uids and gases up to 1000 F. At this 
temperature, 14 gage. iron-constantan 
couples should be satisfactory. Steel 
tubes, however, can be supplied for 
use with 8 gage iron-constantan. 

Wrought iron is usable in atmos- 
pheres containing less than 1/, per cent 
oxygen, at temperatures up to 1300 F. 
Where greater amounts of oxygen are 
present, temperatures should not ex- 
ceed 1200 F. In non-corrosive atmos- 

heres, wrought iron can be used at 
igher temperatures if frequent re- 
placement is not objectionable. They 
can be supplied with iron-constantan 
couples also when desirable. 
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Cast iron tubes are cast in one piece 
from an alloy iron, produced by the 
electric furnace process which improves 
grain structure and general physical 
properties. They are more resistant to 
corrosion than wrought iron, and may 
be used up to 1600 F in atmospheres 
containing less than 1/4, per cent oxy- 
gen. Where greater amounts of oxygen 
are present, temperatures should be 
limited to 1300 F. This material is 
suitable with iron-constanan couples. 

Resisteat, ot 28 per cent chrome 
iron. The tube can be of seamless 
drawn material, or drilled from solid 
bar stock. It is more resistant to cor- 
rosion and sulphur than other chrome- 
iron alloys. Maximum temperature is 
1800 F, although the tube may sag 
at 1500 F if mounted horizontally. 

Chromel T is a chrome-nickel alloy, 
widely used for general purpose tubes. 
It is more resistant to oxidation than 
materials with lower nickel-chromium 
contents. It is equally satisfactory for 
use in oxidizing or reducing atmos- 
pheres at temperatures up to 2000 F, 
and can be used at higher temperatures 
where the atmospheres are highly re- 
ducing or sulphurous. 

Inconel is also a chrome-nickel alloy 
but with a high nickel content. It can 
be used in oxidizing or reducing at- 
mospheres at temperatures up to 2100 
F. It offers high resistance to cracking 
under rapid temperature changes, and 
shows no tendency to become brittle 
after long exposure to intermediate 
temperatures. 


Ceramic Primary Tubes 


Ceramic materials are being used 
increasingly for thermocouple protect- 
ing tubes. Their rapid speed of re- 
sponse, ability to withstand high tem- 
peratures, and low initial cost make 


Copper -constantin 
—/ron-constantin 
/4 goge 


—/ron-constantin 


8 gage 


5 \— Chrome! —Alumel 
$ /4 goge 














1— Chrome/—A/ume/ 
8 goge 








—Platinum - 
platinum rhodium 





«a ye 2 . ry 


300 O 500 /000 /500 


2000 2500 


3000 


Operating range, degree F 


[ ] Generally satisfactory 


106 


Satisfactory in atmospheres 
with less than //2 % O2 


ix] Satisfactory but not 
recommended 


Satisfactory in atmospheres 
with at least 2% Oz 
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them desirable in many applications. 
Among the most widely used materials 
are the following: 

Vycor. This is a glass which has 
exceptional stability, high speed of re- 
sponse, low thermal expansion, and 
high softening point. Radiant heat 
penetrates vycor much as the sun’s 
rays penetrate glass. It has high resist- 
ance to thermal shock. It makes an 
excellent tube material for 8 gage 
couples and for oxidizing or reducing 
atmospheres up to 1800 F. When used 
above 1600 F, the tube should be in- 
stalled vertically to avoid sagging. 

Sillimanite is a fine grain, unglazed 
refractory, far superior to other porce- 
lains in performance under servere 
conditions, It has excellent mechanical 
strength, resistance to gas penetration, 
and resistance to thermal shock. Tubes 
with Yg in. wall thickness can be 
heated safely at rates of temperature 
rise up to 750 F per minute. 

Sillimanite tubes may be used with 
platinum-platinum rhodium couples in 
oxidizing or reducing atmospheres up 
to 3000 F. If installed horizontally, 
without mom tubes will sag at tem- 
peratures above 2800 F. Secondary pro- 
tecting tubes are recommended when 
sillimanite is used at temperatures 
higher than 2200 F. 


Secondary Protecting Tubes 

Secondary protecting tubes are rec- 
ommended to increase the useful life 
of thermocouples and primary tubes 
under severe conditions of chemical 
attack, thermal and mechanical shock, 
and high temperature. Their use, how- 
ever, increases the over-all time lag, 
and may introduce complications in 
automatic control installations. 

Among the satisfactory materials for 
secondary protecting tubes are the fol- 
lowing: 

Metals. Seamless steel, wrought iron 
and metal coated steel secondary pro- 
tecting tubes are available for use in 
galvanizing tanks and other non-fer- 
cous metal baths. Their characteristics 
are given under the heading of primary 
protecting tubes. 

Firebrick tubes are made of high 
grade refractory clay. They are used 
principally as secondary protection for 
porcelain or sillimanite tubes for tem- 
peratures up to 2650 F. 

Maullite. This material has the same 
characteristics as sillimanite, listed un- 
der ceramic primary protecting tubes. 

Durax (silicon carbide). This ma- 
terial has high abrasion resistance, ex- 
ceptional strength at high tempera- 
tures, and very good thermal conduc- 
tivity. It is used for secondary pro- 
tection in temperatures up to 3000 F 
where uneven heating, rapid tempera- 
ture changes, and mechanical shock 
are to be expected. 
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COLUMBIA, PA. 
ONE OF S GRINNELL PLANTS 
MANUFACTURING PIPE FITTINGS 


GRINNELL 


complete-line 


manufacturer of 
high quality 
PIPE 
FITTINGS 


offers you... 


®Complete line of high quality malleable iron and cast 
iron pipe fittings. 


@ Large stocks of pipe fittings — mass-produced by skilled 
workers using modern equipment. 


@ Dependability —the result of finest materials, equip- 
ment and methods; assured by rigid production control 
and triple inspection. 


@ Coast-to-coast network of branch warehouses and distrib- 
utors — making available local stocks of Grinnell pipe 
fittings. 


WHENEVER YOU ORDER PIPE FITTINGS, 
CALL YOUR NEARBY GRINNELL WAREHOUSE OR DISTRIBUTOR 


ONE OF 30 GRINNELL BRANCH WAREHOUSES 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island * Coast-to-Coast Network of Branch Weorehouses ond Distributors 
pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * woter works supplies 


industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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GETTING DISTRIBUTION IN FAST was the big problem in the 
conversion of a Midwest warehouse to a defense plant. Here the 
ceiling was available for wiring, but a decision had to be made 
on the type of wiring that would go in fast and offer the most 
practical results. ‘ 


IN RECORD TIME this neat, ef- 
ficient installation of G-E in- 
terlocked armor cable went 
into place. No detailed layout 
was necessary ... cable was 
simply laid up on racks with- 
out need for extra protection. 


Get the Facts on Installation Speed 
from this NEW G-E Interlocked Armor Cable Catalog 


This new 20-page catalog tells you the important stallation speed, explains the important benefits you 
time-saving, cost-saving advantages of the G-E inter- get when you put up raceway and cable at the same 
locked armor cable system. It offers new ideas in in- time. Send for your copy today. 


MAIL COUPON NOW * Section W23-1144 Construction Materials Division, 


General Electric Company, Bridgeport 2, Connecticut 


Please send me your new, free catalog, ““G-E Interlocked Armor Cable,” Pub. No. 19-211. 
Name Title 

Company 

Address 


City 


) 
Gou COR pre joe confulence in — 


GENERAL @@® ELECTRIC 
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How to 
DOUBLE YOUR HORSEPOWER 


WITHOUT INCREASING 
YOUR FLOOR SPACE..... 







with the 
NORDBERG 


Supair =~ 


Thermal 


== Fngine 






Now. with the Nordberg SUPAIR- 
THERMAL Engine,* you can actually get 


Above: Three 8-cylinder Nordberg FS-138-HSC, SUPAIR- in oor F Thus, y 
THERMAL 1000 kw, 450 rpm generating units at N. V. can pack twice the power in a limited plan 


verzees Gos En Electriciteit Moatschappij, an electric 


fuel and lube oil . . . with lower installation 
Maintenance cost per horsepower generated 
also lower. 
Here, then, is the outstanding engine in the 
tire Diesel field . . . available for all power 
cations, in a full range of 4-cycle types for fuel 


Above: Nordberg 6-cylinder FMD-136-HSC, SUPAIRTHERMAL 


engine developing 800 bhp at 300 rpm, for direct drive— THERMAL Engine write for BULLETIN 191. 
“Patents Pending 


direct reversing—propulsion of tugboot owned by Foss 
Lounch and Tug Company, Tacoma, Wash. 


a) > 


ere)  : 














OR'IDBERG 


ESE! EL ENGINES 





<6 DE (NK) 
Al 
DIE 


Short, “boiled-down" paragraphs on the 
most interesting recent events and devel- 


opments in American industrial plants 





Sun Oil Uses Catalysts 
To Make Heat From Wastes 


Last spring a waste burning catalyst attracted national 
attention by running a Pennsylvania plant on its own 
smells. The process is now reported to have been success- 
fully applied in the oil refining industry. A partial installa- 
tion in a petroleum cracking unit at Sun Oil Company's 
Marcus Hook refinery is saving more than enough money 
to pay for itself. Waste carbon monoxide and hydrocarbons, 
blown out of petroleum cracking reactors in a continuous 
stream, are burned as they pass through the catalyst. Full 
utilization of the process at Sun’s Marcus Hook and Toledo 
refineries is expected to achieve total savings of $500,000 
annually. 

Consisting basically of catalytic alumina and platinum 
alloy, the new catalyst was developed by E. J. Houdry, 
creator of the Houdry process for catalytic cracking of 
petroleum—applied for the first time in large scale operation 
at Marcus Hook in 1937. 

Oxidation catalysts are not new at Marcus Hook. As early 
as 1937 catalytic reactors were built onto the cracking units. 
They consisted of cases, 25 ft high and 127 in. in diameter, 
which were loaded with one of Houdry’s early oxidizing 
catalysts, basically copper oxide. Life of the catalyst was 
short and maintenance costs were excessive, however, so the 
units were taken out of service several years later—pending 
development of a better catalyst. One of these units has 
been adapted for use of the new catalyst. 

Instead of occupying the entire case as the pellets did, 
the new catalytic units occupy only the top 15 in. Measur- 
ing 5!/ in. long, the units are made up of two porcelain 
end plates which are 3 in. square, a porcelain spacer bar and 
73 porcelain rods coated with a .003 in. film of catalytic 





The Cover - Water Horsepower 


This month's cover shows one of the hydro-electric 
power stations of the Shawinigan Water and Power 
Company's $100,000,000 expansion program in 
Quebec, Canada. This unit, designated as the 
Trenche development, has a generating capacity of 
325,000 hp. 

The dam contains 550,000 cu yd of concrete and 
measures 1500 ft from bank to bank. The main 
section is 225 ft from the ground and 25 ft across 
at the top. It is one of six units located on the St. 
Maurice River at the present time. Four additional 
units are scheduled, and the total generating horse- 
power will be 2,500,000. 

Acknowledgment is made to the American Crosb 
Clipper, published by American Hoist and Derric 
Co., for these data and cover illustration. 











Oxidation reactors at Marcus Hook. The unit shown in 
foreground contains new waste burning catalytic elements 


agent. Gases flow across the rods, which are tear-drop in 
cross-section for minimum flow resistance. Free space for 
gas flow is approximately one half total cross-section. 
Combustion occurs at the surface of the rods. In this instal- 
lation, a grid support was installed on top of the existing 
cooling elements and the catalytic units were stacked on 
the grid in layers of 500 each. It took only three men on 
each of two shifts to complete the installation and put the 
system in operation. 

This unit has now been operating four months and has 
produced an average of 7,500,000 Btu per hr. Flue gas 
enters at 775 F and average temperature after leaving the 
catalytic units reaches 1075 F. Molten salt, circulating 
through finned tubes, cools the gas to about 825 F. The salt 
then passes to a salt boiler, a part of the cracking unit, where 
about 80 per cent of the total heat liberated is converted 
to high pressure steam. The balance of the heat increases 
temperature of flue gas to a gas turbine, resulting in addi- 
tional production of about 80 kw. 

Yearly return of the operation, based on fuel value alone, 
is estimated at $27,500. Since existing equipment was used, 
the only investment was the cost of the catalyst—approxi- 
mately $25,000. Replacement cost is $7500, however to date 
there has been no measurable loss of activity in the catalysts. 

More representative of costs is a proposed moving bed 
installation for a large eastern refinery. Estimated cost of 
this installation is $107,000, which includes the boiler unit, 
catalyst chamber, piping, catalyst elements and all erection. 
Heat recovery is estimated at 20,600,000 Btu per hr—the 
equivalent of about $120,000 of steam annually. 


(Continued on page 112) 
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20% Saving in Steam Cost at York, Pa. Manufacturing Plant 


William H. Wagner, Plant Engineer of the Blue 
Bird Silk Manufacturing Company, knows the prob- 
lems of generating high-pressure steam 24 hours 
a day, 365 days a year. And he knows how serious 
it can be for a busy manufacturing plant if there is 
trouble or failure in the boiler room. That's why, two 
years ago, the company replaced their old-fashioned 
coal-fired boilers with two 200 h.p. POWERMASTER 
packaged automatic boilers, burning #6 (Bunker C) 
oil. Here is what they found: 


e The cost of producing steam for processing and 
heating dropped 20%. 


e The steam produced now is much dryer. 
e The POWERMASTERS respond very rapidly to 


variations in load. 
e Maintenance has been negligible. 


Little wonder that Alfred J. Sidler, Plant Manager, 
says, “If we had it to do over again, we would 


certainly buy POWERMASTERS.” 
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No other packaged automatic boiler gives you a// 

3 advantages of the Powermaster: 

1. SAVE FUEL—because the special Powermaster 
burner design gives you top efficiency when 
operating anywhere between 30% and 100% 
of capacity. 

2. SAVE IN MAINTENANCE and clean-up time. 
Complete combustion of fuel gives practically 
smokeless and carbon-free operation. The burner 
has no moving parts to wear out... or to be 
cleaned daily. 

3. CHANGE FROM OIL TO GAS (or gas to oil) in 
just a few minutes. Burn light oil, heavy oil, or 
gas—whichever is cheaper. You no longer need 
depend on one source of fuel supply. 


Write for thia Catalog 


To get complete information about this modern 
packaged automatic boiler for steam or hot 
water, write for Powermaster Bulletin 1218. 
We'll be glad to put a copy in the mail for you. 


@ These 200 h.p. POWERMASTER packaged automatic 
boilers have been operating round-the-clock for more than 
two years at the Blue Bird Silk Manufacturing Company, 
York, Pa. Burning #6 oil, they produce a total of 13,800 
pounds of steam per hour 


PACKAGED AUTOMATIC BOILERS 
In sizes to 500 h.p.; pressures to 250 psi. 
ORR & SEMBOWER, INC. 
Established 1885 
950 Morgantown Road, Reading, Pa. 
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STEAM TURBINES 


OPERATING RANGES 


L. J. Wing MfQ.Co. 


Vreeland Mills Road, Linden, New Jersey 
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Spot 
news (Continued from page 110) 





Exhibit Demonstrates Value of 
Silicones as New Engineering Materials 


Developed to show the remarkable properties of the sili- 
cones and their usefulness as new engineering materials, 
the Dow Corning Silicone Exposition has resumed its tour 
of showings in leading industrial areas. Over 17,000 execu- 
tives and engineers saw this display last year. Slanted at a 
technical and engineering level, the exposition is not open 
to the general public. 

Several new demonstrations have been added to the ten 
tons of equipment which make up the display. Demonstra- 
tions, ranging from kettles of boiling oil to 15,000 v arc 
testers, put silicone products through their paces, while 
actual product assemblies, sections, cutaways and parts show 
their practical value on the job. 

Laboratory men and representatives are on the floor at 
all times to explain details and answer technical questions. 
Among the cities to be visited in November and December 
are Newark, New Haven, Baltimore and Winston-Salem 


Diesel-Electric Crane Is Built 
To Meet Unusual Requirements 


Unusual demands of power application faced engineers 
of the Harnischfeger Corp. in the design of a gantry crane 
for a northern Michigan plant. Equipment with towering 
booms, manufactured at this plant, had to be able to move 
freely around one section of the yard. The usual overhead 











power source was therefore ruled out for safety reasons. In 
addition, the location posed icing problems. Underground 
power lines were not wanted because of their high initial 
cost and difficult maintenance. 

Solution to the problems caused by these demands was 
found to be a built-in power source. Mounted on the 
crane sill, and fully enclosed, is a 50 kw d-c generator 
driven by an 80 hp, 4 cylinder dicsel engine. Power for all 
crane operations is supplied by this source. Controls for 
the diesel engine are located in the operator's cab. The crane 
has a 60 ft span with a 15 ton capacity and 3 ton auxiliary 


(Continued on page 114) 
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ES... THERE’S A BJ PUMP SPECIALIST A FEW MILES 
OR MINUTES FROM YOU! 


If you have a sick pump—or if you're having trouble diagnosing a pumping 
problem, a BJ pump specialist can help. These fully-qualified BJ Sales 
Engineers, working out of 31 company sales offices, bring you the benefit 
of BJ's 80 years’ experience in meeting and solving every kind of pumping 
problem. These local Byron Jackson offices are in addition to BJ's six mod- 
ern factories, six service shops, and reliable dealers. For pump engineering 
assistance and quick answers to your particular pumping problems, just 
phone your nearby BJ Branch Sales Office! 











BJ Plants 
+r Byron Jackson Co. 
BJ Sales Offices P.0.Bex 2017, Terminal ions Leos Angeles 54, Colif 


fices in Principal Cities 


7 
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GET 
yoy ene SERVICE 


WITH 


MESTEAM 


GENERATOR 








Before Installing... 


A Complete Manual 
on “How To Do It” 


After Installing -~- 
Our LOCAL Service Man Starts 
Unit and Provides Three 
Months Free Service 


Nineteen Sizes — 10 to 500 h.p. 
15* to 200* w.p. 
OIL or GAS 


WRITE FOR BULLETIN 1050 








AMES wor 


BOX J-11 OSWEGO, N. Y. 
Builders of Better Boilers Since 1848 
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Utility Installs Second Gas 
Turbine Unit for Power Generation 


Oklahoma Gas and Electric Co. has reported 23,000 hr 
of operation without service repairs for a General Electric 
gas turbine installed in their Belle Isle generating station. 
When installed three years ago, this unit was the first gas 
turbine to be commercially used in the United States for 
electric power generation. Although rated capacity is 3500 
kw, the average load for the three year period has been 
over 4400 kw, or more than 120 per cent of rating. 

Commercial operation of a second unit, also manufac- 
tured by General Electric Co., began this summer. Although 
essentially a duplicate of the first, improvements in design 
and manufacture have made possible a rated capacity of 
4000 kw. It is expected that under favorable conditions the 
new machine will deliver up to 5000 kw. 

In addition to the gas turbines, the station has two larger 
steam turbine generators with a total capacity of 50,000 kw. 
Exhaust of the two gas turbines is used to heat boiler feed- 
water, so that in addition to their actual power production, 
the gas turbines can be credited with boosting output of the 
steam units by 4500 kw, or nearly 10 per cent. 


Dual-Fuel Engine Takes Over Bulk 
Of Small Municipal Plant's Load 


Operation of a small municipal electric plant involves 
many special problems. Although production volume is 
low, such major operating costs as labor are equal to that of 
much larger plants. Johnson, Kansas, with a population of 
900, is a typical example. 

In building a municipal plant, in 1938, the city assumed 
that initial investment must be kept as low as possible. 


(Continued on page 118) 





INSTALLING 120 TON DRUM AT JOPPA 


About to be landed is a 50 ft long, 70 in. OD drum for one 
of six Combustion Engineering-Superheater steam genera- 
tors being installed at the Joppa Steam Station of Electric 
Energy, Inc., Joppa, Ill. Each unit will have a maximum 
continuous rating of 1,200,000 Ib per hr of primary steam 
et 1925 psig and 1055 F, and 1,110,000 ib per hr of reheat 
steam at 489 psig and 1005 F 
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Ne’ DIAMOND Flange Connected 
WATER GAUGES 


Wore Suitable to High Pressure Operation 


SUPPORT TUBE 
ELIMINATES STRESSES 
IN DRUM NOZZLES 


IMPROVED 
GAUGE VALVES FOR 
PRESSURES TO 2500 PSI 


In addition to the advantages shown above, this 
gauge provides maximum level visibility with 
minimum drum nozzle spacing. Greater reading 
accuracy is another important feature. The bend 
(which is uninsulated) provides sufficient con- 
densing area to assure active circulation of hot 
condensate through the gauge. This maintains 


FLANGES ELIMINATE END STEMS 
AND STUFFING BOXES 


hm, 


RETURN BEND 
PROVIDES 
GREATER FLEXIBILITY 
FOR EXPANSION 


WELDED CONSTRUCTION 
ASSURES 
PERMANENT TIGHTNESS 


SECTIONAL 
GAUGE GLASS 
REDUCES BREAKAGE 


the gauge at higher temperature so there is less 
difference between boiler water and gauge water 
density. That and the shorter gauge assure 
greater accuracy. 


Write for new Bulletin No. 105!X describing 
Diamond Water Gauges and Water Columns. 


DIAMOND POWER SPECIALTY CORPORATION 
LANCASTER, OHIO 
Diamond Specialty Limited—Windsor, Ontario 
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@ valve values 


PHOTO NEWS 


No Exceptions- 
Every 


STR 


Edward Valve 


Building components accurately doesn’t necessarily 
insure assembled product performance. Valve tight- 
ness, for example, can be established only through 
rugged testing. And one test isn’t enough. Tightness dependability is 
guaranteed only by multiple testing of every valve—each test designed 
to prove performance under service operating conditions. For example, 
the 14-in. PRESSURE-SEAL globe valve (right) designed for opera- 
tion at 900 psi underwent three separate hydrostatic tests for sound- 
ness of pressure containing parts and tightness of bonnet joint and 
backseat. The Fig. 444 globe valves above, designed for 600 lb, were 
subjected to a 26 step test procedure including hydrostatic pressure 
of 3000 psi before receiving an O.K. for shipping release. Every 
Edward valve from tiny % in. gage valves to largest 2500 lb design 
must fully meet test requirements. There are no exceptions or toler- 
ances in Edward testing standards. 


Many test procedures are exclusive 
with Edward. Special method of test- 
ing gate valve illustrated uses pressure 
injected through bottom of body to 
surround seat faces, yet leaves both 
ends open for inspection. Both sides of 
gate valve wedge must be tight simul- 
taneously to pass test. 


INSPECTION POINTS 


TESTING PRESSURES ; 


ry 


ds 


No guesstimating in Edward test 
procedures. Every test condition is 
controlled by precision tools and in- 
struments. In applying load to hand- 
wheels for seat joint testing, torque 
wrenches are used to precisely measure 
allowable test torques—only 70 inch- 
Ib to hold 6000 psi for the Fig. 952 
valves pictured. Valves must be drop 
tight at this load to pass test. 





“dwar |vatves, inc. Another (9 Product 





OE Pen 


IDS 


NEW Forged 


Instrument Valves 


FOR HIGHER TEMPERATURES 
AND PRESSURES 


echnical 


7 . 


Modern instruments and controls, operating at high tem- 
pao pe and pressures, require a large cash investment. 
Sound operating practice 
demands that these costly 
devices be protected by 
small stop valves designed 
for use at the temperatures 
and pressures of the fluid be- 


What Thermal Expansion 
Does to Valve Materials 


Coefficients of thermal expansion greatly influence 
the selection of modern valve materials. For example, 
if the thermal expansion coefficient of a valve stem is 
greater than that of the valve body, a valve closed 
tight at an elevated temperature might be less tight as 


ing measured or contro!led. 

Until recently there was 
no really satisfactory valve 
for this service. Small 
threaded bonnet valves were 
unsatisfactory for high tem- 
perature-pressure applica- 


it cooled off, often resulting in leaka 
hand, the thermal expansion rate « 


is substantially less than that of the bod 


stem will contract less than the va 
with the result that it may not be 


ge. If, on the other 
f the stem material 
material, the 


lve body on cooling, 


i yssible t ) Open the 


valve with ease. Ideally, stem material should have a 


coefficient of thermal expansion 
than that of the body and bonnet 


only 10 to 20% less 


material 


tions, but were often used 
because of the lack of a 
suitable bonnetless valve. 
Standard globe valves, sat- 
isfactory from an operating 
standpoint, were too bulky 
for crowded locations such 
as instrument panels. 
For these services, 
Edward developed its Fig. 
952 seriesinstrument valves. 
Rated for pressures up to 
6000 Ib at 100 F or for 
1500 lb at 1000 F, these all drop-forged steel O. S. & Y. 
valves completely answer the need for a high pressure, high 
temperature instrument valve. They are ideal for installations 
where space is at a premium. 

It is impossible to manually damage these ruggedly con- 
structed little valves. Yoke, gland and gland bolts are drop- 
forged steel for added strength. Drop-forged body eliminates 
the possibility of pipe seams often found in barstock con- 
struction, or internal voids prevalent in thin-walled castings. 
The vital body-yoke threaded connection, consisting of an 5a ot we 
external thread on body and internal thread on yoke, is 
completely outside of pressure area within valve. 

Stem of hardened EValloy, 
13% chromium stainless steel, 
is centerless ground for 


EAPANSION IM THOUSANDTHS OF AM INCH PER INCH OF LENGTH 


TEMPER ATURE—FAHRENHEIT 


COEFFICIENT OF THERMAL EXPANSION AT 
TEMPERATURE OF VARIOUS VALVE MATERIALS 


1. 18% Chromium—8% Nickel Stainless Stee! valve trim moteriol 


smooth packing contact. 
Tapered, needle point disk in- 
tegral with stem, plus fine 
pitch stem thread, allow ac- 
curate flow adjustment. 

&: — are furnished in Yi", 
6", and 1%” sizes in either 
globe or angle types. Fig. 
952-3 valves have carbon steel 
bodies, while Fig. 2952-3 are 
furnished with bodies of 
EValloy, 13% chromium 
stainless steel. (AISI Type416 
weldable.) Fig. 2952 valves 
are also furnished in 34" and 
1” sizes. Screwed or socket 
welding ends are provided. 


FOR EASY PACKING 
Simply remove nuts on the two 
swing gland bolts and position 
gland on yoke glond rests. Repack 
volves, os illustrated, with com- 
plete freedom of both hands. Gen- 
erous space between stem and yoke 
ollows quick, trouble-free repacking. 


EDWARD VALVES, Inc., Subsidiary of 
ROCKWELL MANUFACTURING COMPANY 
40 WEST 144th St. EAST CHICAGO, INDIANA 


GLOBE AND ANGLE STOP * FEED-LINE * BLOW-OFF * NON-RETURN 
CHECK * GATE * GAGE AND INSTRUMENT * RELIEF * STRAINERS 


2. Monel —Vaive trim material. 
3. Stellite No. 6—Veive trim moterial 
4. AS.T.M. A216 —WCB—Corbon Steel body moterial 


5. A.S.T.M, A217—WC6—1% Chromium Steel body motericl. 


6. AS.T.M. A217 —WC9I— 24% Chromium Stee! body moterio! 


7. Edward EValloy — 13% Chromium vaive trim material. 


The chart shows the coefficient of thermal expansion 
of several valve trim and body materials at tempera- 


tures up to 1300 F. Obviously, Edward EValloy 
the ideal thermal! requirements for stem n 
tioned above. This, plus its many ot! rable pre 


erties, make it the most widely used valve stem mater 


° 1 
aterials me 


Hard surfacing is an effective 
resistance to abrasion, gall ng 
parts of valve However, cracking 1 
thermal expansion of the deposit 
metal are different. " I 
of thermal expansior 
that of the | 


n- 


1 


mects 
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Original equipment included two 100 hp, 1200 rpm gas 
engines, each driving a 60 kw generator. In 1946 a 150 hp, 
300 rpm diesel was installed. Then in 1948 the original 
units were replaced by two gas engines rated 160 hp at 
1200 rpm. A 35 year old diesel also was installed for 
standby insurance. 

With these prime movers, power was produced for an 
average fuel-lube cost of approximately 9 mill per kwh. 
Inflationary pressure pushed total operating costs up, how- 
ever, and profits began to turn into deficits. Modern 
equipment, which would offer greater operating economy, 
was decided to be the best solution. 

In June of 1950 a heavy duty Duafuel engine, manu- 
factured by Nordberg Manufacturing Co., was installed. 
This 4 cycle turbocharged unit has 8 cylinders of 9 in. 
bore and 111/, in. stroke, and develops 530 hp at 600 rpm. 
Natural gas is used for fuel with a small quantity of pilot 
oil for ignition. The unit drives a 350 kw generator Bile 
by General Electric Co. 

Immediately the new engine took over the largest por- 
tion of the load. In the first 12 months it ran 5996 hr and 
produced 656,200 kwh, approximately 70 per cent of total 
plant load. Although load for the period was only about 
30 per cent of the engine’s capacity, total fuel costs were 
calculated to be 5.4 mills per kwh. Load at this plant has 


Despite its small size (it would fit in your hat!), 
%Proportioneers% MICRO-SHOT is loaded with 
big advantages for the proportionate pumping of 
chemical solutions. This is a low cost, low capacity 
metering pump designed for delivering liquids at 
controlled rates up to 2 gallons per hour against 
pressures to 50 pounds per square inch. Micro- 
Shot is furnished as a complete “Package”, includ- 


been steadily increasing. With increased load, greater fuel 
economies are expected. The plant is again operating with 
a profit. 

To insure continued efficient operation, the city has pro- 
vided modern accessory equipment to serve the new engine. 
Some of this equipment can be seen in the illustration. 
The plant superintendent is shown checking exhaust tem- 
perature with an Alnor pyrometer. Also shown is an Elliott 
turbocharger, Air-Maze air filter, U. S. Hoffman and Puro- 
lator lube filters, Nugent fuel filter and Blackmer auxiliary 
lube pump. 


(Continued on page 120) 


% PROPORTIONEERS, INC.% 


ing an electric or hydraulic control mechanism | 357 Harris Avenue, Providence 1, Rhode Island 
together with the necessary tools and instructions ( Please send Bulletin 1923 describing %Proportioneers% Micro-Shot. 


for installation, operation, and maintenance. | Neme 
Micro-Shot is ideal for dependably feeding all 


the more common corrosive chemical solutions at Street 


Company 


State 


very low rates. The “See-Thru” pumping head is a 
of thermoplastic resin, permitting observation of 
diaphragm and valves while the pump is working. 
A calibrated indicator permits ready selection of 


feed rate while pump is in operation. 
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Condor V-Belts can save you money on any type of Multiple Belt drive . . . for 
any use... in any industry. They are the smoothest running V-belts made because 
every part of the construction is precision-balanced. Straight sidewalls provide 
more grip, less slip, longer life. They are made also in special oil, heat, and static- 
resisting constructions * V-Belts may not be your problem today but whenever 
you think of hose, of conveyor, transmission, V-belts, or industrial rubber prod- 
ucts for any use — remember “Raybestos-Manhattan makes it’: Consult your R/M 
representative. 





MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


A@2RAOSarz YD 


Flat Belts V-Belts Roll Covering Tonk Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber © Fan Belts © RadiatorHose © Packings © Brake Linings « Brake Blocks 
Clutch Facings © Asbestos Textiles © Sintered Metal Ports © Bowling Balk 
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Sp ot New Laboratory Uses Electric Cable 


Embedded in Concrete for Snow Removal 


news One of the largest snow melting installations using elec- 
(Continued from page 118) tric heating cable embedded in concrete was recently com- 


pleted at the new John T. Ryan Memorial Laboratory of 
Mine Safety Appliances Co., Pittsburgh. 

Seventy-two standard Thermwire sets of 800 w each, 
First Sand Dryer Without Moving manufactured by Edwin L. Wiegand Co., were embedded in 
Parts Is Installed in Buffalo Plant 


Featured in a foundry sand reclamation system recently 
installed at the Buffalo plant of Worthington Corp., is a ver- 
tical sand dryer having no moving parts. Maintenance prob- 
lems, which normally result from the many moving parts 
used in previous types of dryers, are therefore eliminated 
To date, only one other installation is known to use a similar 
dryer—that being an installation at the Rosenlew Co. in 
Finland 

Manufactured by Hydro-Blast Corp., the new system will 
reclaim up to 5 ton of used foundry sand per hour. In op- 
eration, sand washed from foundry castings is passed 
through a revolving cylindrical screen which breaks up 
lumps and removes foreign objects. It is then mixed with 
water and pumped as a slurry into a 6 unit classifier which 
removes silt. Coming out of the classifier, it is passed 
through a special cylinder for removal of excessive water. 

Thus washed and ready for drying, the sand is elevated 
to the top of the drying tower. It falls naturally through 
the tower, passing slowly through a series of hot air ducts. 
By the time it reaches bottom, the sand is clean and dry. 
Conveyers then transport it to a storage bin above the mixer. 
The entire system works on automatic controls. Power is 
supplied by 13 electric motors ranging from 1 to 15 hp (Continued on page 122) 








1440 sq ft of sidewalk. With an installed capacity of 57.6 
kw, a heat intensity of 40 w per sq ft is obtained—sufh- 
cient to melt the heaviest expected snowfalls as fast as the 





PUSH BUTTON PLANT OF THE FUTURE... Ate Joday/ 


The Ehret Magnesia Manufacturing Company's new plant at \ illey 
Pennsylvania, 1s truly a ‘push buttGn” plant. Insulation block and pipe « 

ire fabricated to precise dimensions by remote control All operations 
automatic, thus greatly reducing costs and at the same time improving th 
formity and quality of the product 


A unified contract made it possible to start design and construction simult 

bd j 
ously, thus saving many months over the time normally required to pla 
completed plant in operation 


[his is the type of construction and engineering service that you, too, can depend 
upon from The Kuljian Corporation where undivided responsibility prevails on 


a project trom the very beginning until production starts 


MERICO CITY CARACAS 
MADRID — some 


ATHENS TOKYO ENGINEERS © CONSTRUCTORS 


CALCUTTA 


fF:-_7, hu lj LON Gyeoraiton 


1200 North Broad Street, Philadelphia 21, Pa 
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@ For oil, for gas, or 
oil and gas firing 


@ For every commercial 
and industrial application 





Jointly announce a NEW boiler-burner UNIT 


Two outstanding companies in their 
respective fields—Iron Fireman and Kewanee—have 
combined their engineering talents and their long experi- 
ence in designing and producing this unique new boiler- 
burner unit. 

Every part has been skillfully engineered for balanced 
operation to give users what they want; efficient utiliza- 
tion of fuels, with resulting low-cost steam; and fully 
automatic, dependable performance. 

The burner, including all controls, built-in forced 
draft fan and oil pre-heating system, is completely assem- 
bled, wired, tested and shipped to the installation site from 
Iron Fireman. The boiler, completely assembled with all of 
its essential elements, is shipped from Kewanee. Matching 
connections are provided for quick, easy installation. 

Available for high pressure steam in sizes with outputs 
ranging from 52 to 456 h.p., 125 and 150 Ib. working 
pressure, and also from 5470 EDR 15 Ib. steam or 30 Ib. 


water. These units may be automatically fired with No. 6 
or lighter fuel oils, gas (either high pressure or as low 
as 2 oz.) or a combination of both fuels. 





his catalog, produced in full color, 

es COMPLETE information on 
all sizes and models, including detatled 
Specifications 


Use coupon or write 
MAIL to KEWANEE or IRON FIREMAN 
Name 
Company 


Address 





IRON FIREMAN MFG. CO. 


3123 West 106 Street, Cleveland 11, Ohio 





KEWANEE-ROSS CORPORATION 


115 Franklin Street, Kewanee, lilinois 
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handhole 
seats... 


This is one of those accessories that 
saves its cost many times over in a short 
period. Corroded or marred handhole 
seats can be a headache, as after inspec- 
tions you're never sure the covers are tight 
until the pressure is on again. And if they 
are not tight, it takes hours of expert and 
laborious hand filing to make them so. 


The easy answer is the Elliott Handhole 
Seat Grinder, which refaces seats on a 
fixed plane clean and true with positive 
accuracy, and assures that a boiler put 
back on the line will stay there, with no 
need for correcting handhole leaks. 


Available with electric motor and pistol 
grip as shown above, or with air-driven 
motor. Drives are interchangeable. Full 
details in Bulletin Y-22, on request. 


ELLIOTT 


LAGONDA DIVISION + SPRINGFIELD, OHIO 


Plants o tte, Po 


Ridgwoy. Po Ampere, NJ 


PTaLy Lit Newark, NJ 


Oorrices N PRINCIPAL ciries 





ELLIOTT 


HANDHOLE SEAT GRINDER 
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snow comes down. The cable employs an abrasion resistant 
covering which will not react with free lime in concrete. 

Installation was made at the site. Standard cable lengths 
were fastened to commercial mesh with hog-ring staples. 
After an initial pouring, the mesh was placed and covered 
with the top inch of concretc. Before this was smoothed, 
leads were strung through conduit to junction boxes under 
the lawn. Operating cost, based on an average Pittsburgh 
winter, is estimated at about $50 per year. 


Atomic Research Facility 
Established on Long Island 


Walter Kidde Nuclear Laboratories, the first privately 
financed research organization devoted primarily to de- 
velopment of atomic power for commercial and industrial 
purposes, has announced that new laboratory facilities on 
Long Island will be ready for occupancy about Nov. 1. Re- 
search operations will start on that date, although the in- 
stallation of certain specialized equipment will continue for 
several months. 

Areas are devoted to chemistry, physics, metallurgy, 
radiochemistry and materials testing. Also housed in the 
new structure, which will serve as headquarters for the firm's 
operations, are general shops, an engineering department, 
darkroom, library and the administrative staff. 

Listed among the activities to be undertaken are: appli- 
cation of liquid metals as heat transfer elements; corrosion 
studies in connection with liquid metals and under special 


(Continued on page 124) 





TUNNELS CONVEY ALL PLANT SERVICES 


Below the floor of their new Springfield, Mo. plant, Lily-Tulip 
Cup Corp. has constructed a system of tunnels to carry 
electrical, water, gas, steam, steam condensate and liquid 
paroffin lines which serve the building and production ma- 
chines. By eliminating overhead suspension, lighter wall 
construction was made possible. Accessibility also simplifies 
operation and maintenance 
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MUD HOG Crushers with 
traveling breaker plate 


Type A Crusher with swing 
hammers 


Bale Breakers, Pulp Lap and 
Crude Rubber Shredders 


Single Roll, Double Roll and FLEXROLL Crushers 


HIGH CAPACITY 
UNIFORM REDUCTION 


A Complete Line of crushers, pulver- 
izers, shredders for reducing all 
classes of material to desired size. 
Several types are shown. 


Built for specific applications —in a wide 
range of sizes — some with metal catchers — 
to suit capacity requirements. 


Our modern test laboratory enables us to 
determine the proper type and size of machine 
best suited to the need in advance of expend- 
iture or installation. Sample of material may 
be furnished, if desired, with results kept in 
strict confidence. 


CRUSH 


MIRACLE HAMMER Crushers 
for large capacities — large 


%, Sy 
ipa’ 


FLEXTOOTH and Rotary Ring 
Crushers 


Screenings Shredders for 





chips, sewoge, etc. 


ER DIVISION | 


Type E Shredders for food 
or wood products Crushers 


Type B Crusher with swing 
hommers 


FLEXTOOTH Metal Turnings ROCKBUSTER for reducing 


herd, friable material 
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When the Process Demands 


CLEAN, DRY AIR 


‘gt constant pressure for 


© Municipal activated sludge sewage systems 

© Industrial activated sludge waste disposal systems 
© Agitation of industrial acid neutralization systems 
© Oxidation of industrial wastes for disposal 

© Removal of cake from continuous filters 


© Blow-back cleaning of sediment filter beds 


Specity HOFFMAN 


MULTISTAGE CENTRIFUGAL 


ao OFF MAN 


ORPORATION 





ack 


DELIVER AIR ENTIRELY FREE FROM 
ANY OIL, MOISTURE OR VAPORS. POWER 
INPUT VARIES WITH VOLUME HANDLED 


Built for heavy-duty, continuous service... no internal mov- 
ing parts, no internal lubrication to contaminate air, The 
standard for a variety of applications in paper mills, plating 
works, steel mills, textile mills, canneries, rubber plants, 
chemical works and auto plants. Models for a wide range 
of pressures and volume, for air or gas. Write for Free 
Bulletin A-650. 





HOFFMAN ALSO BUILDS HEAVY-DUTY 
INDUSTRIAL VACUUM CLEANING 
EQUIPMENT IN STATIONARY AND 
PORTABLE TYPES. Write for Bulletins 











Un "HOFFMAN MACHINERY 

CS. CORPORATION 
1@e@ Las? 2th STREET iS Bee Bd pt Bb 

CAMABIAN PLANT CANADIAN HOFFMAN MACHINERY CO. LTD MWEWMARKET O87 





Spot 
news 


(Continued from page 122) 





conditions encountered in the atomic field; development of 
= types of instruments and instrumentation systems; 

evelopment and fabrication of special metals and alloys 
for jacketing reactor fuel elements; exponential studies for 
reactor design; and pilot plant studies for determining de- 
sign of full scale installations. 


Texas Utility Installs 
Gas Turbine for Power Generation 


Requiring a minimum of cooling water and utilizing 
natural gas as fuel, a simple open-cycle gas turbine is well 
suited for the southwestern Texas area. A 5000 kw unit of 
this type, manufactured by Westinghouse Electric Corp., 
was recently shipped to the Fort Stockton generating station 
of the West Texas Utility Co. Though only 42 ft long and 
10 ft wide, the unit is capable of producing 6000 kw. 
It will operate at 5700 rpm, and will be connected to a 7500 
kva, 3600 rpm generator by a reduction gear. 


Trailer Carries Proportioning 
Equipment on Nation-Wide Cruise 


Chemical feeding and proportioning equipment, manu- 
factured by %Proportioneers, Inc.%, is being exhibited in 
a 40 ft motor trailer now touring the United States. This 
modern Yankee Clipper will visit all major cities including 
Chicago, Denver, Seattle, San Francisco, San Diego, Ama- 
rillo, New Orleans, Nashville and Pittsburgh. 

Twenty tons of equipment from the smallest unit for 
chlorinating domestic water supplies to large proportion- 
ing pumps for industry are installed in the trailer and can 
be demonstrated. Units displayed can be used for a multi- 


tude of operations—from adding fluorides to water, to ac- 
curately and continuously blending lube oil base stocks and 
additives in the production of motor oils. An attendant will 
be on hand to suggest applications of equipment for any 
process involving the mixing, blending, diluting or sam- 
pling of liquids. Visitors are welcome. 


—End 
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A Maintenance Chief 
shows why he prefers 
two-piece QD design 


1. “WE’ VE STANDARDIZED ON THEM” says 
this maintenance chief about the 
Worthington QD sheave. Yes, the mill- 
wrights in his plant prefer the two- 
piece design of the QD sheave with the 
exclusive features that permit holding 
the hub on the shaft in a predetermined 
position and provide for locking the 
key to prevent drifting. See how easy it 
is to install QD hubs and sheaves in 


the pictures below. 


2. “It’s THE LIGHT WEIGHT OF THE QD 
HUB THAT MAKES INSTALLATION EASY.” 
Without sheave rim obstructions, that 
easy-to-handle QD hub can be fitted to 
oversize or undersize shafts using a wedge 
for oversize fits. The QD hub is held ina 
predetermined position on the shaft 
when the flange cap screw is tightened. 
Drifting of the key is prevented by 
tightening of a flange set screw—an- 
other exclusive feature with the Wor- 
thington QD. And, of course, the QD 
hub comes off as easily as it goes on. 


Worthington’s complete line of Multi-V- 
Drives includes QD sheaves in all sizes, the QD 
juniors for fractional horsepower drives, and 
Worthington-Goodyear V-belts. And you can 
get them fast! Your distributor has a complete 


PUMPS 
CENTRIFUGAL. ROTARY 
STEAM, POWER 


COMPRESSORS 
AIR-COOLED. WATER-COOLED 


3. “HERE’S WHERE WE REALLY SAVE 
TIME AND TROUBLE.”’ No juggling of a 
heavy rim and hub assembly to get it 
on a shaft with close-tolerance fits. The 
rim— with its large taper bore opening 
—slips easily over the small end of the 
taper QD hub—like threading a needle 
with a very large eye! A tight press-fit 
is assured as heavy pull-up bolts are 
tightened. There’s no doubt about it— 
the friction-cone fit of the Worthington 
QD hub and rim grips the shaft tighter 
than any other sheave. 





ALLSPEED DRIVES 
WORTHINGTON ALLSPEED 


Buy these Worthington standard products from your local distributor 
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4. “ONCE ALIGNED, IT NEVER NEED BE 
RE-ALIGNED.”” That’s a basic advantage 
with the QD, Mr. Maintenance Chief. 
Men like you know that the rim is easily 
removed using the heavy pull-up bolts 
as jack screws. If a speed change is 
called for, another size sheave can be 
slipped on the QD hub without dis- 
turbing alignment. If the QD hub is 
removed from the shaft for unit main- 
tenance, it’s easily positioned and held 
in place through the flange cap screw 
on re-assembly. 


stock backed by the largest factory stocks you’ll 
find anywhere. Send today for more information 
in Worthington Bulletin V-1400-B7F. 
Worthington Corporation, Multi-V-Drive Sales 
Division, Buffalo, N. Y. 


Mv.21 











Answer your specific 
dust control problems 
with an 


<eROTE 


Titus Station 


Metropolitan Edison Ca 


Reading, Pa. 





FORCED 
ORaFT 
FAN 


Collector installed at ground 
level out-of-doors saves 
on building costs 


DUST COLLECTOR 


exactly tailored to your needs 


Here is one of the many instances 
in which the Aerotec Design 3 RAS 
Dust Collector proved its high effi- 
ciency so conclusively that Metropoli- 
tan Edison purchased a third unit. 
Gilbert Associates Inc., of Reading, 
Pa., were designers and constructors. 
Three bituminous coal-fired steam 
generators at this modern power 
plant, will be equipped with Aerotec 
Collectors. Layout and breeching are 
so designed that an Aerotec electrical 
secondary can be added at a future 
date without loss of the initial invest- 
ment. 

This mechanical collector, with its 
multiple, small-diameter tubes, offers 


Typical 


you the advantages of high dust re- 
covery in the ultra-fine ranges, even 
at partial load. The tubes are per- 
manent mold aluminum castings of 
absolute uniformity. This construction 
provides the smooth inner wall nec- 
essary to ultra-fine dust collection. 
Tubes are assembled at the factory 
in lightweight “building block” sec- 
tions. These assemblies permit flex- 
ible arrangement to suit your needs, 
with the economy of standard con- 
struction. 

Let our engineers bring to your 
problems the benefits of their lon 
experience in the field of flyash col- 
lection. No obligation. 


Inlet and Outlet Variations 





Straight through 





Top outlet Top inlet 


Catalog 601 gives you complete details on standatd and 
special Aerotec arrangements, plus other useful data on 


dust collection. 


Call or write for your copy today. 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN. 
(Offices in 38 Principal Cities) 


Canodion Affiliates: T. C. CHOWN, LTD. 


Montreal 25, Quebec 


Toronto 5, Ontario 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 
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Review of 
recent books. . 





Write to the publisher for books in 
which you are interested 


Electronics 


“Practical Industrial Electronics,” by 
F. A. Annett. Order from Industry 
and Power, Reader’s Service Dept., St. 
Joseph, ——- 381 pages with 369 
illustrations. Price, $5.50. 

Engineers and electricians confronted 
with installation, operation and main- 
tenance of electronic equipment, but 
having little previous training in the 
subject, will find this book written ex- 
pressly for them. The plainest sort of 
descriptions are incorporated—covering 
the electron itself, various tubes, funda- 
mental circuits, more complex circuits 
and performance of many different con- 
trol devices. 

Described are such devices as elec- 
tronic heating system controls, auto- 
matic systems of electronic combustion 
control, magnetic drive-speed control, 
motor-generator exciters, liquid-level 
and pump controls. Application, circuits 
and operation of rectifiers, relays, oscil- 
lators, smoke indicators and recorders, 
combustion safeguards and motor-speed 
controllers are discussed and illustrated. 
Electrical fundamentals and elementary 
circuits are treated in separate chapters. 
With simple explanatory treatment 
throughout, the book makes electronics 
easy to understand, instead of a mystery. 


Meetings and 
exhibitions... 





NOVEMBER 


American Institute of Electrical En- 
gineers will hold a Technical Confer- 
ence on Recording and Controlling In- 
struments at the Benjamin Franklin 
Hotel, Philadelphia, Nov. 17-18. 


National Association of Corrosion 
Engineers—Western Region holds its 
second Annual Corrosion Conference 
at the Biltmore Hotel, Los Angeles, 
Nov. 20-21. 


DECEMBER 


Twentieth National Exposition of 
Power and Mechanical Engineering, 
under the auspices of the American 
Society of Mechanical Engineers, will 
be held in Grand Central Palace, New 
York, Dec. 1-6. In conjunction, ASME 
will hold its annual meeting at the Hotel 
McAlpin, Nov. 30 to Dec. 5. 


Society of Experimental Stress Anal- 
ysis will hold its annual meeting and 
exhibition at the Hotel McAlpin, New 
York, Dec. 3-5. 


November 1952 





Three Worthington 1160-kw capacity supercharged dual fuel Diesel engines in the Pittsfield, 
Illinois plant of the Illinois Rural Electric Company—an REA cooperative. 


Dual Fuel Engines at 


Main camshaft gear. 


Illinois Rural Electric Company Slots in gear provide 


single adjustment for 


retarding or advancing 

Hold Fuel Costs Down injection timing of all 

cylinders simultane- 

7 ously. Final gear ad- 

for REA Cooperative justment secured with 

castellated locknuts 

wired after final tight- 
ening. 





At present, the three Worthington Dual Fuel Engines at 
the new Illinois Rural Electric Company plant, just north of 
Pittsfield, are operating on oil. Later, when natural gas is 
available, they will operate as dual fuel units. a ee 

This REA cooperative serves rural consumers of electrical coatiiads Tame, 
energy in an area of about 2,500 square miles in west central nent adjustment for 
Illinois. perfect alignment 

Although the plant is not yet fully loaded, engine per- > A nel 
formance has been in excess of 14 kwh per gal. of fuel oil with 
a load factor of 42 per cent. When engines are operating at 
full capacity, this performance will be even better. 

Fuel consumptions on tests were as much as 6 per cent 
better than guarantees. WORTHINGTON HELICAL STEEL GEAR TRAIN 

Worthington engines can always increase your plant’s ef- . te ow accurate and positive control of engine timing. 

: , ation at flywheel end of engine results in smooth gear op- 
ficiency, lower your operating costs. For full facts on Wor- eration as power impulses are absorbed by the flywheel. 
thington Dual Fuel or other engines, gas or Diesel, write . Controlled automatic oil-jet lubrication eliminates wear. As- 


“ é - a sures correct engine timing. Keeps engine running smoothly. 
Worthington Corporation, Engine Division, Buffalo, N. Y. Results in best fuel consumption and lowersengine maintenance. 


Free floating idler gear. 


E29 


Worthington-Built Auxiliaries 


ENGINE STARTING EVAPORATIVE TYPE 
COMPRESSORS Pumrs CIRCULATING PUMPS ENGIME WATER CCOLERS 


Economical Continuous Power— Diesel Engines, 150 to 2,100 hp . . . 
Gas Engines, 190 to 2,100 hp . . . Dual Fuel Engines, 150 to 2,100 hp. 
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WHY BUY 
MARLOW 
PUMPS? 


ONE IMPORTANT REASON IS —you 
eliminate many headaches when 
you standardize on one good line 


of pumps throughout your system. 


Marlow makes the world’s most 
complete line of plunger sludge pumps 
for sewage disposal works. In four sizes 
and two types. Any capacity required. 
There are more Marlow 
plunger sludge pumps 
in use than all 
other makes 

combined. 


Marlow makes the 
ge line of engine ond electric 
riven self-priming centrifugal 
PUMPS. From smail 
Portables to ynits 
of 240,000 GPH 

Capacity. 


world's most 


he world’s most com- 
nd electric motor 
2 ond 3 inch 


Marlow makes t 
ete line of engine O' 
‘riven diaphragm pumps. 
lightweight, 3 and 4 
inch single and 4 
inch double. 
heavy duty. 


A Me 
distribution and service organization and 
Marlow distributors service what they sell. 


Le ee 


distributer or write the factory. 


MARLOW PUMPS 


243 GREENWOOD AVENUE 
RIDGEWOOD, NEW JERSEY 


The Standard of the Industry 
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of men and companies 





SOCIETIES 


American Welding Society—Elected 
F. L. Plummer, director of engineering, 
Hammond Iron Works, Warren, Pa., 
as its president. As 
head of the 8000 
member society he 
will direct its ac- 
tivities for 1952 - 
1953 upon taking 
office at the an 
nual meeting. E 
R, Seabloom, 
supvr field engi- 
neering, Crane Co 
is elected first v-p 
and J. H. Hum- 
berstone, v-p, Air 
Reduction Co 
Inc. is second v-p. 
New directors at 
large include G. H. Garrett, v-p, 
Thompson Pipe & Steel Co.. and M 
B. Lanier, president, Ingalls Shipbuild- 
ing Corp 


F. L. Plummer 


HONORS 


W. L. Batt, minister in charge of the 
Economic Cooperation Administration 
mission to the United Kingdom and 
former president of SKF Industries, 
Inc., is awarded the Howard Coonley 
Medal for long and distinguished ser- 
vice in the standardization movement 
The American Standards Association 
presents the award annually to an ex- 
ecutive “who by his practice and preach 
ments has furthered the national econ- 
omy through voluntary standardiza- 
tion.” Presentation of the medal will 
be made on Nov. 25, at the 34th an- 
nual meeting of the Association in the 
Waldorf-Astoria, New York. This date 
has been changed from Nov. 19. 


O. B. J. Fraser, assistant manager of 
the Development and Research Div., 
International Nickel Co., Inc., is the 
recipient of the Samual Wylie Miller 
Memorial Medal. The American Weld- 
ing Society selected Mr. Fraser for this 
high honor for his studies of field ap- 
plications and promotion of welding 
research. 

For the second time the American 
Welding Society selected H. S. Avery, 
research metallurgist of the American 
3rake Shoe Co., as the winner of the 
1952 Lincoln Gold Medal for his paper 
entitled, “Hard Facing for Impact.” 


ANNIVERSARIES 


Dearborn Chemical Co.—Held its 
fourth annual 25-year Club dinner Octo- 
ber 3, at the Hotel Sherman. Prominent 
among those in attendance was G. R. 
Carr, chairman of the board who, hav- 
ing joined Dearborn in 1901, enjoys 
the longest service record of any of 
the club’s members. The dinner marked 
the 53rd anniversary of the company’s 
incorporation. 


The Gustav Wiedeke Co.—Recently 
celebrated its 60th anniversary and is- 
sued a commemorative booklet high- 
lighting company products. 


ANNOUNCEMENTS 


H. K. Porter Co., Inc.—Acquires The 
Watson-Stillman Co., Roselle, N. J., 
manufacturers of forged steel fittings 
and hydraulic equipment, in a move to 
further diversify its operations. E. / 
Stillman continues as president 


(Continued on page 





Featured on a re- 
cent television show 
ever station KTTV, 
Los Angeles, was 
the story of the 
Chiksan Co., its 
products, and the 
processes used in 
making Chiksan 
ball-bearing swivel 
joints. Gus Bag- 
nord, chief engi- 
neer, is shown de- 
scribing a “torture 
chamber’ test 
where the joints 
and assemblies are 
subjected to over 
200 F 
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STAINLESS STEEL DEAERATING TANK is hoisted in place during construction 
of one of Detroit Edison Company's Heating Plants at Detroit, Michigan. 


When COz2 Caused a Headache 
..- Worthington Cured It 


Detroit Edison had the solution to its problem 
—the problem of CO, in its steam—except for 
one thing. 

Zeolite-softened municipal water used in their 
steam plant contains high percentages of carbon- 
ates which decompose and generate CO, in the 
boilers. Carried over with the steam into heating 
and processing equipment, that CO. could cause 
plenty of trouble. 

The CO, problem was solved by Detroit Edison 
engineers by acid treating the softened water, 
converting the carbonates to CO2. The gas thus 
formed is driven off in a deaerator. 

However, no standard deaerator could success- 
fully remove the large quantities of CO, released 
by the acid treatment, and deliver water to the 
boiler with practically zero oxygen and zero CO». 
Furthermore, standard materials would have 
lasted only a few months under such conditions. 


WATER TREATING STtam 


BONER FEED 
EJECTORS PUMPS EQUIPMENT TURBINES 


A GREAT TEAM IN STEAM 
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NON-CONTAMINATED STEAM 


Worthington provided the answer. Detroit 
Edison engineers selected a Worthington deaera- 
tor specially designed for these severe conditions, 
built entirely of stainless steel, and guaranteed to 
deliver water containing not over 0.005 ppm of 
oxygen and not over 0.1 ppm of CO». The result 
is steam containing so little CO, that the amount 
cannot be accurately measured! 


On problems like this one, Worthington not 
only furnishes all of the equipment needed in a 
complete water treating installation, but also has 
the engineering ability to work with your en- 
gineers on the complete problem of generating 
steam for power or processing. For further in- 
formation on why there’s more worth in Worthing- 
ton, address Worthington Corporation, formerly 
Worthington Pump and Machinery Corporation, 
Steam Power Division, Harrison, New Jersey. 


— 


SURFACE 
COMDERSERS 


i 
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NUFACT URING COMPANY 





Indian Orchard, Mass. 
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PROVING GROUND FOR 
ATLAS “SUPER-LIFE’ CHAIN 


DYNAMOMETER INSURES 


RUGGEDNESS OF ATLAS ROLLER CHAIN 


In the Atlas laboratories, Dynamometer 
tests give final proof of the strength, life 
and economy of Atlas “Super-Life” Roller 
Chain. Here the results of all Atlas specifi- 
cations and methods of manufacture are 
checked for top performance, under vary- 
ing conditions of speed, load, and sprocket 
characteristics. 

The Atlas Dynamometer provides a com- 
plete test of Atlas Chain’s wearability, fa- 
tigue life, load-carrying capacity, and ability 


to withstand shock. As a result, you can be 
certain that every link of Atlas Chain will 
deliver more years of trouble-free service, 
more production for your power trans- 
mission dollar. 

For greater efficiency, more economy, on 
every power drive, install Atlas “Super- 
Life” Roller Chain—the chain that speeds 
up production, cuts down maintenance. 
Write today for the new Atlas Catalog and 
Handbook. 


ATLAS CHAIN & MANUFACTURING CO. 


PHILADELPHIA 24, PENNA. 


ATLAS 





ROLLER 
CHAI 





CONDITIONS DEMANDED 


DEVELOPED 


The WATER HEATER 
OF TOMORROW 


Here is a radically different water heater developed in response 
to a persistent demand. @ It arrives completely assembled and 
tested. No accessories to buy and install. Simply attach a few 
pipes, then turn on steam and water. @ Utilize abundant water 
at the safe temperature of 120° F. for washroom and showers. 
© And, if desired, you can pipe directly from the tank simul- 
taneously for scalding water at 160° to 180° F. © Dependable 
regulators closely control temperatures. @ Send the coupon for 
illustrated descriptive literature. 





Heavily glass-lined | : Completely Insulated 
A.S.M.E. tanks and Protected by 
Waterproof Cover 


Long life through 


minimum corrosion 


17 Sizes 
MAXIMUM 
Thermal Efficiency 


All parts quickly and Capacities 
easily accessible 200 to 3000 G. P.M. 








FILL OUT, DETACH AND MAIL THIS COUPON 
THE COE MANUFACTURING COMPANY 
502 BANK STREET © PAINESVILLE, OHIO 
SEND US YOUR LITERATURE DESCRIBING 
THE @@D sarery WATER HEATER 


Name 
Company 
Address 
City, 





of men and companies 
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The Trane Co.—Dr. N. F. Bisgaard, 
professor of heating and air condition- 
ing at The Technical University of 
Denmark, Copenhagen, recently visited 
the firm’s research laboratories as part 
of his tour of leading American manu- 
facturers. Purpose of Bisgaard’s trip 
is to learn about new American air 
conditioning, heating and heat exchange 
equipment; knowledge which he will 
impart to his students in Denmark and 
use as a consulting engineer in that 
country. 


Cleaver - Brooks 

0.—Selection of a 
new trade - mark, 
based on the “Pro- 
methean Flame” 
has been an- 
nounced by the 
Cleaver - Brooks 
Co. The trademark 
depicts a hand 
holding the Pro- 
methean flame. 


Westinghouse Electric Corp.--The U. 
S. Army Corps of Engineers has award- 
ed Westinghouse a contract in excess 
of $1 million for the construction of a 
railway-mounted gas turbine power 
plant. Intended to be used as an advance 
power generation unit in devastated 
areas, the two-car plant will contain a 
5000 kw, 5700 rpm gas turbine designed 
to burn diesel oil: a geared speed re- 
ducer to drive the generator at 3600 
rpm for 60 c power, or at 3000 rpm for 
50 c power: a 2400 v a-c generator; the 
generator exciter; and a starting motor 
for the gas turbine along with a multi- 
voltage transformer, with output rang- 
ing from 2400 to 15,000 v; high and low 
voltage switchgear; and two diesel gen- 
erators for auxiliary power, one of which 
will supply the starting motor. The 
cars will be subcontracted to the Puget 
Sound Bridge and Dredging Co. of 
Seattle, where apparatus will be in- 
stalled and tested. 


EXPANSIONS 


Anaconda Copper Mining Co.—An- 
nounces the completion of the organi- 
zation of its subsidiary, Anaconda Alu- 
minum Co. (formerly Harvey Machine 
Co., Inc. of Montana). F. O. Case is 
elected president of the new company. 
The aluminum reduction plant will be 
built near Columbia Falls, in Flathead 
County, Montana. Two pot-lines to- 
gether with accessory buildings and 
equipment, capable of producing 50,000 
tons of aluminum annually, will be in- 
stalled. Construction preliminaries on 
the $45 million project were begun soon 
after the announcement that the An- 
aconda interests had completed arrange- 
ments to obtain alumina for the opera- 
tion from Reynolds Metals Co 


(Continued on page 134) 
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with O-CE + COMPRESSORS, built for continuous, heavy- 
duty operation — in sizes up to 2,000 hp., for pressures 
to 5,000 Ibs. 

Of horizontal, double-acting, water-cooled type, with 
direct-mounted synchronous motor drive, these com- 
pressors are unsurpassed for dependable, low-cost per- 
formance. 





Equipped with roller bearings throughout. 





Quick-acting Simplate valves minimize power con- 
sumption. 





Large, stream-lined air passages make air flow re- 
sistance negligible. 





CP Multi-Step Control handles partial load demands 
economically. 





economically 


CP Automatic Starting Unloader completely unload 


compressor when starting and stopping, and permits 
automatic restarting after power failure. 








CP Intercooler assures maximum heat transfer with 
low water consumption. 








Write for full information. 


. HICAGS NEUMATIC 
Clie 9) s TOOL fiver: 


PNEUMATIC TOOLS © AIR COMPRESSORS © ELECTRIC TOOLS © DIESEL ENGINES 
ROCK DRILLS © HYDRAULIC TOOLS © VACUUM PUMPS © AVIATION ACCESSORIES 
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Clark Pressure Reducing and Regulating Valves 

are precision-made for positive pressure control on air, gas or steam lines. 

Where different types of oquipment, with varying pressure require- 

ments, are operated from a common line, Clark Regulating Valves can 

be depended on to deliver automatically the “just right” pressure to each. 
Save on fuel, maintenance and protect expensi i t 
Ask your Clark representative to specify the right “Clark 

valves for your needs .. . or write us direct. 





TYPE KRV TYPE CRV 


Pressure Reducing Pressure Reducing 
Valve. Diaphragm Valve. Integral pilot 
Operated-Single controlled, piston oper- 
Seated Valve. Sizes ated. For pressure 
2" to 14” for initial control from “dead 
pressures up to 250 end” to full capacity. 
P.S.I. Reduced pres- Sizes 2” to 6”. 

sures to 85 P.S.1. 


TYPE ORV QUICK-CLEANING 
Pressure Reducing STRAINERS 


Valve. %” and 2” 
Single Seated, Spring 
Loaded, Diaphragm 
Actuated. For initial 
pressures to 250 P.S.I. 
Reduced pressures to 
200 P.S.1. 


Remove dirt, scale and 
grit from steam, fluid 
and gas lines. Sizes 

“to 3” 1.P.S. For 
pressures to 250 P.S.1. 


CLARK MANUFACTURING COMPANY 
1830 East 38th St. ¢ Cleveland 14, Ohio 


& 
THE HOME OF DUO ®TEP ceverace 








News 
of men and companies 
(Continued from page 132) 





Lindberg Engineering Co.—Purchas- 
ed 4% acres of land adjoining the 
Southern Pacific Railroad tracks in Los 
Angeles, Calif. where it plans the build- 
ing of a plant and offices. 


Westinghouse Electric Corp—Will 
expand its manufacturing operations in 
the Boston area soon with a $1% million 
building project at its Sturtevant Div. 
plant in Hyde Park, Mass. 


General Electric Co—Began con- 
struction of new $1,690,000 service shop 
and warehouse, designed to serve the 
industrial needs of Metropolitan Phila- 
delphia and the Delaware River Valley 
regions. The new structure will take 
up 130,000 sq ft of floor space and is 
scheduled to go into operation in Aug- 
ust, 1953. Construction of the new 
facility has been awarded to Leonard 
Shaefter Co., contractors. Kuljian Corp. 
is consulting engineer on the project. 


NEW REPRESENTATIVES 


Elgin Softener Corp.—Appoints Sam- 
son Sales Co. as representative for 
central and northern California and 
Nevada, with headquarters at 420 Mar- 
ket St., San Francisco. 


Insul-Mastic Corporation of Ameri- 
ca—Is now represented in the Terri- 
tory of Hawaii by the firm of Craig & 
Pullen, 338 Ward Ave., Honolulu. 


Owens-Illinois Glass Co.—The H. S. 
Chaffee Co., Inc., in Liverpool, New 
York is appointed distributor-applicator 
for Kaylo Heat Insulation. 


SALES OFFICES 
The Babcock & Wilcox Co.—The 


Tubular Products Div. opens new of- 
fice in Syracuse, N.Y. with J. Y. Mc- 
Candless in charge. The office is located 
at 205 Harrison St. 


Bridgeport Brass Co—D. F. Snow, 
district sales mgr, heads the new ware- 
house in Philadelphia at 918 E. Lycom- 
ing St. 


National Electric Products Corp.—A 
new diStrict office opens in Salt Lake 
City, Utah, with J. Longden named 
district mgr. The new offices are in the 
Union Pacific Annex, which faces on 
Temple Square. G. Morrell is appoint- 
ed office asst. 


The Swartwout Co.—Announces 
establishment of a district sales office 
at 143 Broadway, Cambridge, Mass., 
under the direction of R. E Alexander, 
district mgr. Alexander will replace G. 
H. Thompson who is to represent the 
company in Florida. A. G. Bowry, 
previously associated with Thompson, is 
appointed to represent the Industrial 
Ventilation Div. His headquarters are 
5 Arlington St., Cambridge, Mass. 


(Continued on page 136) 
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CO» - PARTS PER MILLION 


R. for Power Engineers 
t+ Dearborn Formula 702 
: ° 3a will prevent 
Return Line Corrosion 
ORCI 


= 





ACIDITY (pH VALUE) 





What's the pH value of your boiler feed water? Chances are BASIC PATENTS 
that if it’s 5.9 or lower, you have return line corrosion— Dearborn holds the 
caused by excessive quantities of dissolved carbon dioxide Bede petents 


(U.S. Pat. 2400543) for 

and oxygen. the use of filming amines 

Corrosion caused by a low pH is effectively prevented for treating water. 
with Dearborn Formula 702. This effective Dearborn treat- 
ment, which is introduced directly into the boiler feed water, 
works three ways. First, it forms a continuous amine film on 
the return lines to prevent corrosion. Second, this same film 
improves heat transfer, thus lowering the cost of steam 
production. Third, Formula 702 will automatically repair idin G0bk uit ie cemmned ete 
the film broken by rust scale separating from the pipe. Gane corredion end the method of core wih 

It will pay you to learn more about how Formula 702 Formula 702, will be sent on request. 
will reduce excessive maintenance, avoid shutdowns, pro- 
tect valuable equipment. Why not call your Dearborn 
Engineer today? 


YOU'LL WANT A COPY 
OF THIS BULLETIN 


Dearborn Chemical Company, Dept. INP 
Merchandise Mart Plaza 


DEARBORN CHEMICAL COMPANY Citeage 54, Em. 


Merchandise Mart Plaza + Chicago 54, lilinols OSend a copy of Bulletin $013 
© Have a Dearborn Sales Engineer call 


Company 


Qeatan & 


TRADE MARK REGISTERED 
THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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News 
of men and companies 
(Continued from page 134) 





Syntron Co.—The Syntron Birming- 
ham Sales Co. announces the opening of 
new offices at 1831—29th Ave. So., 
Birmingham, Ala. Sales operations are 
under the direction of A. H. Brush, 
recently associated with the Syntron 
Baltimore Sales Co 


Yeomans Brothers Co.—Opens new 
plant and general offices at 1999 N 


Ruby St., Melrose Park, Ill. In addi- 
tion a new sales and service office is 
opened at 510 N. Dearborn St., Chicago. 


APPOINTMENTS 


Allis-Chalmers Manufacturing Co.— 
J. D. Greensward is named v-p, dir- 
ector ot1 anuiacturin z, general machin- 
ery div. P. F. Bauer succeeds Greens- 
ward as genl mgr of the Norwood 
ag and mgr of the apparatus dept. 
W. L. Ringland is appointed chief en- 
gineer of the motor and generator sec- 
tion of the power dept. Other new 
motor and generator section appoint- 
ments include J. F. Sellers, asst chief 
engineer; L. T. Rosenberg, engineer- 


Protect the Nation’s Industrial Floors! 


Such universal acceptance is no accident! Klemp’s patented 
reinforcement armors eliminate chipping, cracking, creeping, 
splintering, spalling, and disintegration. Ruts and pot-holes do not 
form. They provide countless industrial users with the solidest, 
safest, most enduring floors of accurate level. This is why Klemp 
floors are still in perfect condition after more than 25 years! You, 
too, can protect your floors by following these two simple steps: 


(1) send for the free Klemp booklet 
HEXTEEL and FLOORSTEEL” 


“Instructions for Laying Klemp 
, (2) call upon Klemp’s free 


engineering service. ACT TODAY! 


KLEMP METAL GRATING CORPORATION 


EXECUTIVE OFFICES: 1377 NORTH BRANCH STREET, CHICAGO 22, ILLINOIS 





in-charge of a-c design, and Chester 
Weilbaecher, engineer-in-charge of d-c 
design. W. C. Sealey is named chief 
engineer of the transformer section of 
the power dept. Other new transformer 
section appointments include a 
Wiederkehr, engineer-in-charge of 
transformer design; R. P. Marohn, en- 
gineer-in-charge of regulator design, and 
D. T. Scag, engineer-in-charge of be- 
tatron design. New chief engineer of 
the switchgear section of the power 
dept is T. G. A. Sillers. J. F. Dawson 
is named engineer-in-charge of induc- 
tion heating sales in addition to his 
former capacity as engineer-in-charge of 
induction heating design of the elec- 
tronics section. In his capacity as en- 
gineer-in-charge of induction heating 
sales, Dawson succeeds J. R. Roe, re- 
signed. 


American Engineering Co.—An- 
nounces appointment of H. Pagels as 


H. Pagels F. C. Messaros 


v- P. in charge of manufacturing, and 
of- C. Messaros as v-p in charge of 
Sates, 


Alloy Steel Products Co.—Appoints 
1 


\ Evans, Jr., district mgr in Wil- 
mington, Delaware. His headquarters 
are at 226 West Ninth St. E. J. Lick- 
war replaces Evans as sales repre- 
sentative in Pittsburgh. 


Bigelow - Liptak Corp. — Announces 
transfer of L. E. Brungraber from the 
engineering dept to the sales staff in 
New York City. He will work out of 
the New York office at 50 Church St. 


Boston Woven Hose & Rubber Co.— 
Promotion of H. S. Johnson to director 
of merchandising, L. M. Atwood to asst 
general sales mgr and J. H. Alsen to 
director of engineering applications is 
announced. 


BullDog Electric Products Co.—R 
O. Reinhardt joins the company as a 
ficld engineer in the St. Louis, Mo. area. 
Headquarters are at 3738 Washington 
Ave. W. F. Maegli is added to the 
Milwaukee sales staff. J. A. McGonegle 
is appointed to the Cincinnati district 
sales force. 


Cummins Engine Co.—E. D. Tull is 
named to the newly created position of 
v-p and genl mgr. He will be responsi- 
ble for coordinating the work of the 
five divisions of the company. 


Dravo Corp.—Names W. L. Newhall 
director of the dept of research and de- 
velopment. New asst directors are C, R. 
Horton, Jr., and A. J. Liebman. 


(Continued on page 140) 
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Actually 


cuts 
fuel 


costs 
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Or more 


El unlaaken an extra boiler at Brown’s Laundry, Allentown 


How much coal are you firing down your sewer? 


Typical users of Kelley waste water heat heat reclaimers is easy enough—because 


reclaimers are saving up to one-third of fuel 
costs—$4000 per year at United Laundries 
in Boston for example! 

Such important Btu savings are also 
being made wherever hot water is wasted. 

Heating fresh water with waste water 
heat, saving money on fuel, here’s a sure 
way to cut operating costs. Boiler load is 
reduced—boiler life extended. 

Installation of Kelley hot waste water 


they fit in any otherwise unused out-of-the- 
way space of sufficient size. 

All these advantages are yours with a 
heat reclaimer system. It will cost you 
nothing to get full information on pr 
heat reclaiming equipment, storage heaters 
and condensate coolers. Write now for 
catalog No. 310. Engineering help is yours 
without cost or obligation. Don’t pour dol- 
lars down the drain—get the facts NOW! 


th Patterson-Kelley Co., in. 


1210 Burson Street, East Stroudsburg, Penna. 
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American Blower... a time-honored name in air handling 


hee a — 





Philadelphia has a conveniently located American Blower Branch Office to provide 


you with dato and equip for air 





g. You can reach American Blower in 


Philadelphia by calling Rittenhouse 6-8873. In other cities consult your phone book. 





EMPLOYEE COMFORT 

Fresh, invigorating air, indoors, does 
much to increase employee morale and 
efficiency. American Blower Ventura Fans 
are ideal for the job. They're attractively 
streamlined propeller fans with smooth- 
flowing lines that harmonize well with 
modern business interiors. Wiring is fully 
enclosed for safety. A square mounting 
panel makes them easy to install. All 
Ventura Fans are sound-rated and 
capacities are Certified. 














ABRASIVE MATERIALS 


If you've found dust from grinding 
machine operations hard to handle, 
American Blower Type V Fans are well 


worth investigating. The heavy cast-iron 
housing of Type V fans easily withstands 
the wear of hard, gritty, abrasive 
materials. Also, their volume and pressure 
range is more than adequate to handle 
the normal requirements of this type of 
work. Remember, good ventilation is 


good business. 





HEATING COILS 


Current demands for heating from 
business and industry are greater now 
than ever before —a good reason to take 
early action on American Blower 
Heating Coils. Whether you need coils 
for use in blast heating or zone reheating 
— you'll find the size and type to fit 

your needs in the American Blower line. 
All tubing is helically wound with copper 
or aluminum fins in 3 standard 

spacings. Casings are heavy galvanized 
steel; headers are die-formed steel. 


YOUR BUSINESS 

Whatever your needs, American Blower 
heating, cooling, drying, air conditioning 
and air handling equipment will improve 
over-all comfort and efficiency in your 
business. For data, phone or write our 
nearest branch office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Rapiator & Standard Savitary conronation 


“sur AMERICAN © BLOWER “‘auirmenr 


Serving home and industry: AWER\CAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS + DETROIT LUBRICATOR » NEWAWEE BOILERS + ROSS HEATER + TONAWANDA (RON 
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Unit Heaters 


wg 


Ventura Fans 


as 


Centrifugal 
Compressors 


Industrial Fans 


Utility Sets 
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OHN ZINK SERIES Y C 


COMBINATION GAS & OIL BURNER 


The John Zink Series YC 
Combination Gas and Oil 
Burner is particularly designed 
for boilers and process fur- 
naces where maximum heat 
release at low excess air and 
high heat density place a 
premium on reliable burner 
performance at low first cost. 


MAXIMUM DUTY — MINIMUM DRAFT. 

RUGGED WEATHERPROOF CONSTRUCTION. 

SIMPLE IN DESIGN. 

LIGHT-WEIGHT FUEL GUNS ARE EASY TO REMOVE. 
BURN ANY COMMERCIAL FUEL OIL. 

BURN ANY GAS AT REASONABLE PRESSURE. 

DRAFT MAY BE NATURAL, INDUCED OR FORCED. 
CHROMIUM ALLOY STEELS FOR HEAT AND CORROSION 
RESISTANCE. 

CENTER FIRING WITH BOTH FUELS ASSURES EQUALLY 
SATISFACTORY OPERATION WITH EITHER FUEL. 

ANY AIR TEMPERATURE MAY BE USED. 





Between-the-Tube JOHN ZINK 
BURNER FIELD FLARE For... 
ae oo OIL REFINERIES 


The application of the John Zink CHEMICAL PLANTS 


patented ST Gas Burner to indus- 


trial or power boiler installations is STEEL MILLS 


a radical improvement in boiler 


firing. GASOLINE PLANTS 


It is not necessary to form the tubes 


around the burner to secure maxi- SEWAGE DISPOSAL PLANTS 


mum heating efficiency. Flame con- ; d Bs 
tact is equalized along all heating or any industrial facility where sub- 


surfaces. stantial volumes of combustible 
Furnished in groups of heads. Fires 


directly over stoker. gases must be dissipated. 


JOHN ZINK COMPANY 
4401 So. Peoria Tulsa, Oklahoma 
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No Refractory Cement |News... 


(Continued from page 136) 





DeLaval Steam Turbine Co.—An- 
nounces appointment of R. G. Baker 
as regional sales representative over the 
territories of the Chicago, Detroit and 
Minneapolis operations. He will con- 

tinue to make his headquarters in Chi- 
Bonding or Patching cago where he has been district manager 
since 1934. C. C. Bray is named mer 
the Brickwork in Linings, Settings, Floors, a of the Chicago district office. 
Doors, Arches, Baffles, Jambs, Flues, Blocks am Fireve C pcnen 
and Special Shapes in Power Boilers and Fur- FID Ww Se Seen et P 


: : Caldwell as eastern sales mgr is an- 
naces; Coke Ovens, Gas Producers and Gen- ; 3 nounced. Eastern sales offices are main- 
erators; Blast Furnaces, Soaking Pits, Foundry a ae — at One Broadway, New York 
Cupolas and Ladies; Forging, Heat Treating SUPER #40) - 
and Annealing Furnaces; Metal Refining, Melt- A - Flexrock Co.—New protective coat- 
ing and Roasting Furnaces, Oil Cracking Stills; fs aes) ings div is headed by J. G. Wild. 
Ceramic Kilns and Incinerators. ‘ General Electric Co—F. M. Clark, 
” . div engineer of the materials and proc- 
ess div of the general engineering lab- 
oratory is designated a United States 
representative to the International Con- 
ference on large electric systems, which 
meets every two years at Paris, France. 
As official U. S. representative, he will 
head a committee on insulating liquids 
for high voltage application. Purpose of 
the committee is to study characteristics 
of insulating liquids and to assist in in- 
ternational standardization of insulat- 
ing methods. The Construction Ma- 
terials Div. announces appointment of 
M. Bizzarro as district representative 
in the New York district. He will 
handle three Construction Materials 
lines—wiring devices, wire and cable, 
and conduit products. His office will 
be at 570 Lexington Ave. 








Acme Electric Corp.—Directors of 
the company have advanced C. H 


€ Ready Mixed-Plastic 3unch from the presidency to chairman 


@ Matchless for Resistance 
You, too, can discover — as have to Flame Erosion and to 


many steel plants through experi- Abrasion 

ence — how this amazing air-setting 

bonding cement definitely cuts @ Withstands both High 
maintenance troubles and frequent and Low Temperatures 
repairs, especially where service is BETTER 

severe. Make your own test — try zs 
Super #3000. You'll wish you had — @ Adhesive — Durable 


much sooner. @ Reduces Spalling 


we Test It Yourself | 5. & Comstock C,H. Bunch 


Seek aii ab enee of the board, and also have elected J 
A. Comstock as president. Comstock 
Teeny pee —, ii formerly served as executive v-p. 

me of nearest distributor. 








The Lincoln Electric Co— H. A 
Burnip is named director of purchase 
engineering. As head of purchase en- 
gineering, he will be responsible for 
developing new materials, lower cost 
substitute materials, establishing pur- 
chasing and quality control specifica- 
ee tions and either new or improved proc- 
Semeerent 8 Ne | esses and methods to permit the better 
= _— and more economical manufacture of 
welding equipment. 


130 WALL STREET © NEW YORK 5, N. Y. (Continued on page 142) 
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ave you a fly ash recovery problem? 


If you have any kind of a suspension-recovery problem— 
whether dust, fly ash, fume, fog or mists—it will pay you to bring it to 
the leading organization in the field ... Westenn Precipitation 
Corporation. Western Precipitation not only pioneered, over 44 
years ago, the first commercial application of the now-famous 
Corrrert Electrical Precipitators, but also has been a leader for many 


ningitt 


WESTERN PRECIPITATION 


. +. The Only Organization With Years 
In BOTH Electrical 
And Mechanical Recovery Methods! 


Of “Know-How” 


Mutticione Collectors. 


Result: 


years in the mechanical recovery field with its widely-accepted 


Western Precipitation is unsurpassed in the all-important 


factor of “know-how” in Botu the electrical and mechanical fields 
... knows from years of first-hand experience whether your particular 
problem can best be solved by mechanical or electrical methods— 


or by a combination of the two . . . can give you a direct and unbiased 
recommendation on the matter ... and then can provide the com- 
plete installation under one responsibility, one overall performance 
guarantee, even where Combination Multiclone-Precipitator 

(CMP) installations are made! 


Western Precipitation products and services include... 


COTTRELL 
Electrical Precipitators 


...the most efficient recovery equipment for 
high recovery, long life, low maintenance on 
Practically any type of suspensions, wet or dry. 
Corragiis can be designed to handle a few c.f.m. 
—or millions—with equal ease, and at virtually 
any operating temperature. Recovery efficiencies 
closely approach 100% recovery, if desired, with 
very low draft loss, minimum power costs and 
negligible labor costs. By all standards, Western 
Precipitation Corraziis give highest recovery at 
lowest cost per-year-of-service! 


MULTICLONE 
Mechanical Collectors 


..the most efficient, most compact, most 
trouble-free mechanical equipment for recover- 
ing suspensions from gases. Because of their 
unique small-tube design, MULTICLONES are un- 
surpassed in mechanical recovery efficiencies — 
require less space, less maintenance, and are far 
simpler to install. No filters or screens to replace, 
nothing to burn or cause fire hazards, no high 
speed moving parts to repair or replace. These 
and many other advantages make MULTICLONE 
Collectors the logical choice on installations 
where mechanical recovery is selected. 


CMP UNITS 


(Combination Multiclone-Precipitator) 


.. combine, in one compact installation, both 
mechanical and electrical recovery principles so 
that maximum benefit is obtained from the ad- 
vantages inherent in each method. The Mutt- 
cLone section centrifugally removes the larger 
and heavier suspensions (down to a few microns 
in diameter) ...and the Corrarit section then 
electrically removes the very small particles re- 
maining in the gases. Thus, the bulk of the 
recovery is obtained with relatively low-cost 
equipment, and the final clean-up is obtained 
with equipment having unusually high recovery 
efficiency—approaching theoretically perfect, if 
desired. 


Send for descriptive literature! 








Let our experienced ms study your recovery 


requirements and make an unbi 


dation on the 





equipment best suited to your particular problem. 


A wire, phone call or letter to our nearest office places this unique 
“know-how” at your service, 


Mutricitone—T.M. Reg. 


ish e BJ ei. 
6 





ee ee 


CORPORATION 


ENCINGERS, DENICNERS @ MANUFACTURERS OF BYLIFSENT FOR 
COLLECTION Of SUSPENDED MATERIALS FROM CASES @ LIQUTIES 


Main Offices: 1026 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG., NEW YORK 17 + 1 N. Lo SALLE ST. BLOG. CHICAGO 2 


1429 PEACHTREE ST. N_E., ATLANTA 5 + HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA. LTD., DOMINION SQ. BLOG., MONTREAL 
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COMPACT 


within arms reach 


= 


a eet ey 


in LESS SPACE... 


CONVENTIONAL 
BOILER 


at LESS COST! 


The Clayton Forced Recirculation Steam Generator produces more 
steam per pound of weight and per cubic foot of space occupied 
than any boiler known...and at less cost. Fast steaming, automatic 
and safe, the Clayton Generator sets a new standard of efficiency 
for the production of processing steam. It is the only steam genera- 
tor with a cost curve that parallels the load demand curve through 
all stages of operation. Each unit...15 to 100 h. p....is complete, 
ready to connect and operate upon delivery. No burners, pumps, 


instruments or accessories to buy. 


THIS COUPON 
Lp 


BRINGS PROOF to your pesk 


An animated, colored flow 


chart shows you how and why 
the Clayton Forced Recirculation 
principle can cut your steam costs. 


; _ mame 
MANUFACTURING COMPANY! 


550, EL MONTE, CALIFORNIA'S *'"™ 


appress 


citY 


aa 


comPanY 


——_ 
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of men and companies 
(Continued from page 140) 





The B. F. Goodrich Co—T. G. 
Graham, v-p since 1928, will retire 
January 31, 1953. At the time of Gra- 
ham’s retirement A. Kelly, with the 
company since 1925, will become v-p 
manufacturing. 


Harnischfeger Corp.—Celebrated of- 
fical opening of their new sales office, 
warehouse and service station in Birm- 
ingham, Ala. with an open house and 
barbecue. This opening also announces 
the consolidation in Birmingham of all 
territory formerly served by P & H 
offices in Memphis, Tenn. and Jack 
sonville, Fla., although sales representa- 
tion is retained in these cities. Moving 
up from his position as Memphis dis- 
trict mgr to take charge of the new 
plant and territory is R. M. Calkins 


Honan-Crane Corp.—Announces ap- 
pointment of D. J. Jones as general 
sales mgr. 


National Electric Products Corp.— 
Appointment of J. L. Myers as prod- 
ucts engineering mgr in charge of de- 
sign, manufacture and inspection of its 
complete line of outlet and device boxes, 
electric metallic tubing fittings and box 
and cable connectors, is announced. 


The Permutit Co.—Adds F. W. Saco 
to its mechanical engineering dept 
where he assumes the position of 
mechanical development engineer 


fy 


F. W. Saco R. L. Bernhard 


American Blower Corp.—Establishes 
a separate centrifugal compressor dept 
with R. L. Bernhard named mgr. E. W. 
Petersen is made general sales mer 


J. F. Pritchard & Co.—K. E. Johnson, 
formerly Chicago district sales mgr, is 
named to succeed R. C. Kelly as mgr 
of the equipment div in Kansas City 
Succeeding Johnson in Chicago is E. A 
Bailey. Kelly resigned to accept the 
position of executive mer of the Cooling 
Tower Institute. 


Quaker Rubber Corp.—Names M. B. 
Beline to the newly created post of 
director of national accounts where he 
will coordinate the activities of field 
personnel with the factory to provide 
the fullest assistance on preliminary en- 
gineering, specifications and service to 
national accounts and the government 


(Continued on page 144) 
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Industry's Most Versatile Heat Source 


Sizes, Types 


Oo 


Chromalox and Sheaths for 
Every Need 


rij 


Heaters 


Casy W tLnotalZ cunomarox Electric Strip Heaters 


give clean, dependable and accurately controlled heat where 
and when heat is needed. They produce uniform and accurate 
temperatures by automatic or manual controls. Low initial costs, 
low installation costs and low operating costs are among the 
many advantages of using CHROMALOX Strip Heaters for 
heating liquids, gases, viscous fluids, tanks, platens, molds, 
moving parts, etc. Get the full details now. 








A Typical Strip Heater Application from Our Files 


Rugged, easily instelled Chromaiox Strip Heat- 
@rs assure accurcte 
round-the-clock service. 


Want Ideas? 


on how to use Chromalox 
Electric Heaters in your plant 


Write for the dote- 
pocked Catclog 50 
which describes mony 
types of Chromolos 
Electric Heaters ond 
how to apply them 


curomarox || Wa 
Llectitc Healt foe Modewn [ndutliy | EDWIN L. WIEGAND COMPANY 


7520 Thomos Bivd., Pittsburgh 8, Pa. 
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THE BEST 
ENGINEERING 
SPECIFICATION 

FOR 

INSULATED 

PIPE LINES 


COMPLETE PROTECT 


Ric-wil HEL-COR Units are 
designed for severe service condi- 
tions. The strong, shock-proot 
housing is 16-gauge Armco ingot 
iron, spirally-corrugated, hot- 
dipped galvanized, and rust- 
proofed “Bonderized.” Outside is 
given a 4%” thick covering of 
high-melting point asphalt and 
asbestos felt, and inside coated 
with phenolic resin, baked-on — 
a multiple layer of protection 
against moisture and corrosion. 


CERTIFIED DING 


Built by skilled craftsmen, all 
Ric-wiL systems are designed 
and welded to comply with the 
requirements of the A. S. M. E. 
Code for Pressure Piping, and 
we are authorized to apply the 
appropriate Code symbols. Piping 
and conduit are rigidly inspected 
and tested before leaving our 
factory — your assurance of 
trouble-free piping performance. 


PREFABRICATED UNITS 


All parts and fittings, includ- 
ing complete expansion loops or 
packless-type joints, are delivered 
to job site in easily-handled units 
of sound engineering design — 
eliminating many installation 
steps entirely and lowering final 
costs. These versatile units may 
be safely installed under city 
streets, railroad tracks, or sus- 
pended overhead. 








News 


of men and companies 
(Continued from page 142) 





Republic Rubber Div.—This div of 
Lee Rubber & Tire Corp. names W. 
H. Hunter asst sales development mgr. 


Standard Pressed Steel Co.—L. C. 
Fuqua is appointed a sales representative 
and assigned to the Chicago office. 


Sterling Engine Co.—G. D. Thomas 
joins the company’s application en- 
gineering field sales staff. 


Edwin L. Wiegand Co.—E. E. Bolds, 
of Cleveland, is elected a director of 
the company. 


Westinghouse Electric Corp.— R. H. 
Timmons is named mgr of the steam 
div at South Philadelphia, Pa. 


Bowser, Inc.—Appointment of R. L. 
Holt as v-p is announced. 


R. L. Holt M. C. Meyer 


Republic Rubber Div.—M. C. Meyer 
is promoted to mgr of wire braid hose 
sales for this div of Lee Rubber & Tire 
Corp. Meyer, in his new position, will 
direct the sales activities of the division's 
new line of wire braid hose now being 
produced in a new $2% million plant 
addition. He will headquarter in 
Youngstown 


Worthington Corp. — Promotes five 
engineers to new posts. J. E. Lancaster 
is appointed asst chief engineer of the 
air conditioning and refrigeration en- 
gineering div. W. C. Osborne is named 
mer of the research and development 
dept. N. L. Meyerson is promoted to 
asst mer of the research and devel- 
opment dept. F. C. Gilman assumes 
the position of research engineer. T. 
A. Herman is now asst chief engineer of 
the reciprocating engineering div. 


Ric-wil Systems range in size from 6” conduits to giant 84” diameter OBITUARIES 
Utilidors designed to carry all utility services. Put Ric-wil’s broad 
experience to work for you — ask us for latest literature or discuss } Karl E. Saboe, until recently retail 
your next piping project with a Ric-wiL representative. branch mgr at St. Louis for Iron Fire- 
man Manufacturing Co., died of a heart 
THE Ric-wiL C ag 
OMPANY Frederick L. Curtis, retired v-p of 
Mfgrs. Insulated Piping and Conduit Systems Raybestos-Manhattan, Inc. and former 
genl mgr of the Manhattan Rubber Div. 
UNION COMMERCE BLDG. ° CLEVELAND, OHIO died at his home in Passiac, N.J. He 
was 84 years old 


LEADERS IN INSULATED PIPING PROTECTION —End 
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Ever since 1904, coal buyers have 
been singing the praises of ZEIGLER 
COAL. During the past 48 years millions 
of tons have been mined and shipped 
by rail and water to dealers and . 
industrial plants throughout the middle 
west —indisputable testimony to its 
excellence. Through the years, this high 
grade coal has been mined, cleaned and 
processed by the newest methods. 

As fast as new devices and improvements 
in preparation methods were developed, 
they were adopted in the ZEIGLER 
plant. This policy has never varied, and 
today, after continuous progress, 
ZEIGLER still means the last word 

in coal production. 

Among the famous select coals 
produced and distributed by Bell & 
Zoller Coal Company, ZEIGLER is 
truly a grand old name. Today, as for 
years past, GENUINE ZEIGLER 
SUPER-X, and SUPERWASHED 
ZEIGLER are prime favorites with 
selective users of coal. 


innouncing new branch sales office: 
TERRE HAUTE, INDIANA 
Suite 517. Tribune Bldg. Phone Crawford 2974 





Producers of 
ZEIGLER, MOSS HILL, 
ORIOLE, MURDOCK, 
and BUCKHORN Coals 


Bett & ZoLteR Coat Company 


BELL BUILDING, CHICAGO 1 ILLINOIS 


Mulberry Hill Cool Company 
Freeburg, illinois 


ST. LOUIS e NASHVILLE « OMAHA © MINNEAPOLIS Otter-Eagle Coal Company 


Sixty-Six Years of Service to Coal Users 
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Lockwood, West Virginia 


Boone County Coal Corporation 
Shorples, West Virginia 











at the Power Show... .look at UPERIOR 


F/ STEAM GENERATORS 


and See the difference 


HERE’S WHAT TO LOOK FOR: 


Look ... at Superior’s 4-pass fire-tube design . . . ample heating 

POWER SH Ow surfaces with a minimum of 5 sq. ft. per b.h.p. 

DEC. Ist through DEC. 6th Look... at Superior's built-in multiple induced-draft fans... 
EAST 47th STREET drawing evenly across the entire tube area, and elimi- 
nating the need for an expensive chimney. 

.- at Superior’s Rotary Burner with its own fan supplying 
primary air... fully automatic with oil or gas, or both 
... change from either fuel to the other quickly, without 
dismantling equipment or interrupting steam supply. 

. at Superior's safety features ...induced draft which 
prevents the escape of combustion gases into the boiler 
room . . . fool-proof combustion gas pressure-relief port 
... constant gas pilot throughout gas firing periods... 
dual purging of all gas passages, both before and 

es after firing. 

oe Bl] . +. at the overall picture ...a complete packaged steam 

* plant. One purchase shipped completely assembled 

after factory test to assure dependable operation at a 

GRAND CENTRAL PALACE guaranteed thermal efficiency of more than 80%. 

NEW YORK - ++ at Superior's catalog for the complete story. If you're 
not going to the show, write for Catalog 402, 














MAIN ENTRANCE 


LEXINGTON AVENUE 





EAST 46th STREET 


Yi) sel lo)iel 


STEAM GENERATORS 


for performance you can BANK on fl 
7) 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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ctrl sty KEEP 


give you FREE POSTE, D > 


bulletins, catalogs 

and product data FILL IN A CARD 
screened for your TEAR Our 
personal interest in AND MAIL TOPAY 


ENGINEERED 
PLANT SERVICES 





Beginsonpoge8 | REQUEST CARD FOR LITERATURE OR MORE INFORMATION—Nov., 1952 


Suate 5 hi ge of une” | fo: INDUSTRY AND POWER, St. Joseph, Mich. Please have forwarded to me, ab no 
avenge A po lust ne 4 | obligation, the literature I've indicated by the following key numbers: 


for your easy reference. Com- New Equipment New Bulletins Advertised Products 


it oo oe — begins Page 8 begins Page 164 begins Page 149 


No.'s__ a) 


2. NEW BULLETINS Your Name_ a 
Begins on page 164 Your Company ee 


Includes descriptions of only Co. Address (St. & No.) 


those bulletins and catalogs 
that are really new yp of City — State_ 
direct value to you — Inquiries for items listed in this issue not serviced beyond March 1, 1952 


your reading time, 
you full service. atin -—— <<< - - - -- 
sent to you free on request. 











FIRST CLASS 
PERMIT No. 19 
(Sec. 34.9, P.L.&R.) 
ST. JOSEPH, MICH. 











. READERS GUIDE TO 
ADVERTISED PRODUCTS 


Begins on page 149 BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 





Designed to catalog adver- 
tised products for your con- 
7 in finding the ads 


which are of special interest to 3¢—POSTAGE WILL BE PAID BY 
you at this time. Also lists 


those important bulletins, cat- INDUSTRY AND POWER 


alogs and working data offer- 


ed free in the advertisements. 420 MAIN STREET 
ST. JOSEPH, MICH 























KEEP \ nat pl tpn 


POSTED 7 § | gh oF 


bulletins, catalogs 
FILL IN A CARD L and product data 
TEAR Our screened for your 


AND MAIL TODAY personal interest in 


ENGINEERED 
PLANT SERVICES 


1. NEW EQUIPMENT 


FIRST CLASS Begins on page 8 


PERMIT No. 19 Contains highlights of new 
(See. 34.9, P.LAR.) products by hod> 

0S, Se turers, briefed and illustrated 
for your easy reference. Com- 
plete data on each of these 
products are available free. 





























USINESS REPLY CARD 


POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 








3¢—POSTAGE WILL BE PAID BY 


INDUSTRY AND POWER 


420 MAIN STREET 
ST. JOSEPH, MICH. 


. NEW BULLETINS 
Begins on page 164 


Includes descriptions of only 
those bulletins and catalogs 
that are really new and of 
direct value to you — saves 
your reading time, yet gives 
you full service. bulletins 
sent to you free on request. 


REQUEST CARD FOR LITERATURE OR MORE INFORMATION—Nov., 1952 


To: INDUSTRY AND POWER, St. Joseph, Mich. Please have forwarded to me, at no 
obligation, the literature I've indicated by the following key numbers: 


New Equipment New Bulletins Advertised Products 
. READERS GUIDE TO 
begins Page 8 begins Page 164 begins Page 149 ADVERTISED PRODUCTS 


a —_—|WNe.'s —_—_—_—_——— | Ne.’s____ Begins on page 149 





Designed to catalog adver- 
tised products for your con- 
venience in finding the ads 

Title which are of special interest to 
i iceeciieacias ais ‘ you at this time. Also lists 





CC those important bulletins, cat- 
Ge, Abies (0.0N0)_____ - alogs and working data offer- 


ed free in the advertisements. 
City a we sailaicess 


taquiries for Hems In this Issue aot serviced beyond March 1, 1953 








Readers’ guide to 


advertised 
products 


AIR & DUST FILTERS & COLLECTORS 


Dust Collectors 500 


Cat 601 gives complete details on Aerotec 
Design 3 RAS dust collector. The Ther- 
mix Corp. p 126 


Dust Contro/l Systems 501 

Literature available on Kirk & Blum 
dust control systems. The Kirk & Blum 
Mfg. Co. p 161 


Electrical Precipitators 502 
Bull FA contains data on Cottrell Pre- 
cipitators. Research Corp. p 


Oust Collectors 503 

Bull 164-3 describes Norblo automatic 
bag type dust collection. The Northern 
Blower Co. p 62 


Precipitators 504 

Literature describes advantages of com- 
bination mechanical and electrical Multi- 
clone-Cottrell Precipitator. Western Pre- 
cipitation Corp. p 141. 


ANTI-CORROSIVE & PROTECTIVE 
COATINGS 


Rust Preventive 505 

Adv. p 61 contains coupon for complete 
information on Rust-Oleum sealing com- 
pound. Rust-Oleum Corp 


BOILERS & BOILER ACCESSORIES 


Woter Gages 506 

Bull 1051X describes Diamond water 
gages and water columns. Diamond Power 
Specialty Corp. p 115 


Liquid Level Indicators 507 

Bull WG-1823 or WG-1830 describes the 
Yarway indicator-recorder. Yarnall-War- 
ing Co. p 55 


Chimneys 
See adv. p 174 for information on chim- 
neys. Consolidated Chimney Co 


Steam Generators 508 

Catalog VC-3 describes Erie City modern 
2-drum steam generator. Erie City Iron 
Works. p 59 


Dual-Element Fuses 509 

Coupon in Adv. p 12-13 offers complete 
facts on Fusetron dual-element fuses 
Bussmann Mfg. Co 


Vertical Unit Boilers 

See adv. p 23 for information on C-E 
vertical unit boilers. Combustion Engi- 
neering-Superheater, Inc. 
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Boilers 510 

Cat 310 contains information on p-k 
heat reclaiming equipment. storage heat- 
ers and condensate coolers. The Patter- 
son-Kelley Co., Inc. p 137 


BUILDING HEATING, VENTILATING, 
AIR CONDITIONING & REFRIGERATION 


Air Handling Equipment 

Information on heating, cooling, drying, 
air conditioning and air handling equip- 
ment. American Blower Corp. p 138 


Unit Heaters 511 


Bull DS-327A describes Trane line of 
unit heaters. The Trane Co. p 40 


BUILDING MATERIALS & 
MAINTENANCE 


Metal Grating 512 

Free booklet “Instructions for Laying 
Klemp Hexsteel and Floorsteel”. Klemp 
Metal Grating Corp. p 136 


This department is both a product index for 
advertising and a keyed listing for advertised 
literature. Refer to advertisement on page 
indicated and contact advertiser directly— 
or list paragraph key numbers on reader 
service card (page 147) to get data you want 


Floor Patch 513 
Send coupon p 174 for complete details 

of trial order plan and Handbook of 

Building Maintenance. Flexrock Co 


tron Cement 514 

Coupon on p 160 offers free repair hand- 
book describing Smooth-On repairs. 
Smooth-On Mfg. Co 


Thread Compound 515 

Free sample and data sheet on Fel-Pro 
C-5 “Hi-Temp” thread compound. Felt 
Products Mfg. Co. p 174 


COAL, ASH & BULK HANDLING 


Vibratory Equipment 516 

Free illustrated folder on electric vi- 
brators and vibratory feeders for material 
handling. Syntron Co. p. 158 


Coal Handling Equipment 517 
Bull 300 contains data on 4 G-W basic 
designs of coal handling. Gifford-Wood 

Co. p 165 
(Continued on page 150) 
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Coal Handling Equipment 518 

Book 2410 shows latest equipment and 
system layouts for power plants large and 
small. Link-Belt Co. p 3 


Coal Handling Equipment 

Adv. p 123 describes complete line of 
crushers, pulverizers, shredders for re- 
ducing all classes of material to desired 
size. The Jeffrey Mfg. Co., Crusher Div. 


Concrete Stave Silos 519 

Full details on Marietta industrial stor- 
age systems and precast insulated con- 
crete wall panels. The Marietta Concrete 
Corp. p 166 


COMPRESSORS 


Compressors 520 

Full information available on O-Ce com- 
pressors for continuous, heavy-duty op- 
eration. Chicago Pneumatic Tool Co. p 
133. 


Compressors 521 

Bulletin contains complete data on 
Cooper-Bessemer power driven Type M 
compressors. The Cooper-Bessemer Corp 
p 4 





another 
“JOHN GRAN ~PACKING 
ACHIEVEMENT 





*% SIMPLIFIED RING CUTTING — Super Seal can 
easily be pulled down to any shaft or stem size. 


% POSITIVE PACKING IDENTIFICATION — Super Seal 
styles are clearly marked, each one in a different color. 


For many years, SUPER SEAL No. 3 has been achieving outstanding 
service records in valves and centrifugal pumps handling oils, solvents 
and petroleum distillates on refinery applications. It is highly recom- 


mended for temperatures to 550° F. 


Now, with patented “tape-back” construction, SUPER SEAL is easier 


to use, easier to identify. 


It’s another special “John Crane” feature to 
insure perfect packing satisfaction. 


it's hard to believe the resilience of ‘‘tape-back"’ SUPER SEAL 
until you twist it down yourself. Send for a sample and try it. 


CRANE PACKING COMPANY i. 


A 


UYLER AVENUE 


JoMe CRAM 


ball 


on cle Cclemr Mee an, 2°), 
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CONTROLS, REGULATORS & 
INSTRUMENTS 


Temperature Contro! 

Information on complete line of temper- 
ature controls and regulators. The Powers 
Regulator Co. p 104. 


Tank Gage 522 
Details lable on Liquid ter tank 
gage. The Liquidometer | Corp. p 178 





Regulators 523 
Bull 350 contains information on Spence 

pressure and temperature regulators 

Spence Engineering Co., Inc. p 52 


Indicators and Recorders 524 

Free booklet contains data on Ranarex 
indicators and recorders. The Permutit 
Co. p 170 


Regulators 525 

Adv. p 159 contains information on boiler 
feed regulators. For details consult Sweet's 
Catalog or write to company. Henszey 
Co. 


Pressure Controls 526 
Adv. p 179 offers Cat 700A on automatic 
control problems. The Mercoid Corp 


Regulators 527 
Adv. p 167 offers illustrated bulletins 
on various types of regulators. Leslie Co 





HOW TO REQUEST FREE LITERATURE 


Insert “key” numbers on return post card 
found on page 147. For quick reference 
to free literature offered by advertisers 
in this issue, refer to listing on page 160. 
Our Reader's Service Department will 
handle your request promptly. 





ELECTRICAL DISTRIBUTION 


Electrical Conduit 528 


Bull C-201 describes Sealtite flexible 
electrical conduit. The American Brass 
Co., American Metal Hose Branch. p 27. 


Circuit Breakers 529 


Cat Sec 1003 contains selection and appli- 
cation data on I-T-E large air circuit 
breakers. I-T-E Circuit Breaker Co. p 
18-19. 


Fuses 530 


Price list and catalog on “Economy De- 
Lay” Renewable Fuses. Economy Fuse 
and Mfg. Co. p 42. 


interlocked Armor Cable 531 

Cat. “G-E Interlocked Armor Cable,” 
Pub. No. 19-211 contains complete facts. 
General Electric Co., Construction Ma- 
terials Div. p 108 


Capacitors 532 

Booklet GEA-5632, “How to Use Capaci- 
tors to Reduce Power Costs and Gain Sys- 
tem Capacity.” General Electric Co., 
Motors & Appar. Div. p #4 


ELECTRICAL HEATING UNITS 


Electric Heaters 533 
Catalog SO describes many types of 


(Continued on page 152) 
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Here’s triple proof that 


IT PAYS TO SPECIFY TERRY TURBINES 


When you combine the figures for these three cus- 
tomers — a total of 726 turbines — the average yearly 
cost of replacement parts works out to only 1.1% of 
the original investment. A truly remarkable record, 
even when you realize that they are Terry turbines. 

But, the cost of replacement parts is only the 
beginning of the story. The real savings are in the 


labor costs and production losses which are reduced 
so drastically when you install Terry turbines. 

Send for further information about these low- 
maintenance turbines. Bulletin S-116 describes the 
many advantages of the Terry solid-wheel turbine. 
For multistage turbines, ask for a copy of Bul- 
letin S-146. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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saves rou DAYS 


WHEN YOU WANT 


TOOLS FAST 


Xe : 


When you need hand and 
bench tools now, delivery 
next month won’t help 
much! To give you service 
'4- now—as well as to help you 
with your year-around tool 


problems—Snap-on’s 42 factory branch 
warehouses listed here put a selection of 
more than 4,000 tools at your elbow. 
The Snap-on branch near you is staffed 
with tool specialists—men who know 
how to help you save production and 
maintenance time and increase safety by 
using the right tools. Let us send you 
copies of the latest Snap-on Industrial 
and General Catalogs. 





SNAP-ON SERVES INDUSTRY 
EVERYWHERE THROUGH THESE 
42 FACTORY BRANCH WAREHOUSES 


Albany 5, N. Y., 546 Clinton Ave 
Atlanta, Ga., 380 Techwood Drive, N.W. 
Baltimore 18, Md., 1209 E. 25th St 
Boston 35, Mass., 116 N. Beacon St 
Brooklyn 25, N. Y., 1649 Bedford Ave 
Buffalo 13, N. Y., 628 W. Utica St 
Charlotte 6, N. C., 915 S. Clarkson St 
Chicago 7, Ill., 120 N. May 
Cincinnati 6, Ohio, 605 E. McMillen St 
Cleveland 15, Ohio, 2912 Euclid Ave 
Dallas 1, Texas, 2932 Commerce St 
Denver 3, Colo., 1050 Broedwey 
Detroit 2, Mich., 93 Piquette Ave 
Fargo, N. Dak., 421 N. P. Ave 
Houston 3, Texas, 1810 LaBranch St 
indianapolis 2, ind., 848 Fort Wayne Ave 
Jacksonville 6, Fia., 1602 Walnut St 
Kansas City 2, Mo., 3635 Main St 
Los Angeles 14, Calif., 1717 W. 6th St 
Milwaukee 3, Wis., 2600 W. Stete St 
Minneapolis 3, Minn., 1218 Harmon Place 
Newark 6, N. J., 823 Sendford Ave 
New Orleans 13, La., 1040 Camp St 
New York 67, N.Y., 2807 White Plains Rd 
Oklahoma City 3, Okla., 901 N. Hudson 
Omaha 2, Nebr., 109 S. 24th St 
Philadelphia 30, Pa., 1710 Fairmount Ave 
Pittsburgh 8, Pa., 7007 Kelly St 
Richmond 20, Va., 1617 West Broad St 
San Francisco 2, Calif., 635 Golden Gate 
Seattle 22, Wasth., 1501 Olive Way 
St. Lowis 3, Mo., 2647 Washington Bivd 
Syracuse 3, N. Y., 323 Irving Ave 
Toledo 6, Ohio, 2932 Monroe St 

IN CANADA 
Edmonton, Alberta, 10232 103rd St 
London, Ontario, 111 Mt. Pleasant Ave 
Moncton, N. B., 27 Pearl St 


Montreal 15, Que., 751 Jean Talon St. W. 


Regina, Sask., 2070 Albert St 
Toronto 17, Ont., 130 Laird Drive 
Vancouver, B. C., 1043 Davie St 
Winnipeg, Manitoba, 238 Gerry St. 


SNAP-ON TOOLS 


CORPORATION 
8102-K 28th Ave., Kenosha, Wis. 
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Chromalox electric heaters and how to 
apply them. Edwin L. Wiegand Co. p 
143. 


Supair-Thermal Engine 534 

Bull 191 contains full details on the 
Supair-Thermal engine Nordberg Mfg 
Co. p 109 


Engines 


Information on Worthington dual fuel 
engines. Worthington Corp., Engine Div. 
p 127 


FANS & BLOWERS 


Fans 


Adv. p 4 contains information on Clarage 
fan equipment. Clarage Fan Co 


Centrifugal Blowers 535 

Bull A-650 contains data on multistage 
centrifugal blowers. Bulletins on stationary 
and portable industrial vacuum cleaning 
equipment also offered. U. S. Hoffman 
Machinery Corp. p 124 


FUELS & FIRING EQUIPMENT 


Coal 


Information on Southern’s engineered 
industrial coal. Southern Coal Co., Inc 
p 49. 


Coals 


Information on Bell & Zoller coals. Bell 
& Zoller Coal Co. p 145 


Coal & Ash Handling Equipment 

Adv. p 180 contains data on Canton coal 
firing, handling, and control equipment. 
Canton Stoker Corp 


Burners 


Adv. p 139 contains data on John Zink 
Series YC combination gas and oil burner 
and ST gas burner. John Zink Co. 


Coal 
See adv. p 47 for information on Beacon 
coal. Eastern Gas & Fuel Assoc. 


Coal 
Adv. p 63 contains information on bitu- 
minous coal. Bituminous Coal Institute 


HEAT EXCHANGER EQUIPMENT 


Weoter Heater 536 
Coupon p 132 offers literature on the 


Coe safety water heater. The Coe Mfg. 
Co. 


Decerators 
Adv. p 12 contains information on 


Worthington deaerators. Worthington 
Steam Power Div. 


Film Type Exchangers 537 
Bull HE-7 describes typical installations 


of Vogt film type exchangers. Henry Vogt 
Machine Co. p 48. 


(Continued on page 153) 
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INSTRUMENTS FOR MEASURE OF 
ELECTRICITY 


Testing Instruments 

See adv. p 24-25 that describe G-E test- 
ing instruments for trouble shooting. Gen- 
eral Electric Co. 


LUBRICANTS, LUBRICATION, 
OIL FILTERS & PURIFIERS 


Non-Fluid Oil 538 

Bull 504 and free testing sample of Non- 
Fluid oil. New York & New Jersey Lubri- 
cant Co. p 154. 


Lubricants 
Adv. p 168 contains information on Al- 


bany lubricating products. Adam Cook's 
Sons, Inc. 


Oil Filters 


Adv. p 178 contains data on Winslow oil 
filters. Winslow Engineering Co 


Diesel Lubrication 

Adv. p 16-17 contains data on Gascon 
oil for diesel lubrication. Sinclair Refining 
Co 


Turbine Oil 
Adv. p 51 contains information on Non- 
pareil turbine oil. Standard Oil Co 


Lubricant 


See adv. p 182 for information on Texaco 
Regal oils. The Texas Co 





HOW TO REQUEST FREE LITERATURE 


Insert “key” numbers on return post card 
found on page 147. For quick reference 
to free literature offered by advertisers 
in this issue, refer to listing on page 160. 
Our Reader's Service Department will 
handle your request prompily. 





MECHANICAL POWER TRANSMISSION 
V-Belts 


Features of Manhattan's endless flat belts 
described on p 119. Raybestos-Manhattan, 
Inc. Manhattan Rubber Div 


Universal Joints 539 


Descriptive literature available on Love- 
joy Universal joints. Lovejoy Flexible 
Coupling Co. p 156 


QD Sheaves 540 
Bull V-1400-B7F contains data on Worth- 

ington multi-V-drives. Worthington Corp., 

Multi-V-Drive Sales Div. p 125. 


Grommet V-Beilts 


Adv. p 35-36-37-38 discuss Goodrich 
grommet belts. The B. F. Goodrich Co., 
Industrial Products Div 


V-Belts 


Information on Gates Vulco Ropes. The 
Gates Rubber Co. p 57 


Chains 541 


Data on Atlas “Super-Life” Roller Chain 
offered in new catalog and handbook 
Atlas Chain & Mfg. Co. p 131. 


(Continued on page 154) 





BOILER ROOM 


Steam-Pak Generators 


Make a Showroom of 


Cleanliness in the boiler 
room indicates efficient 
operation—a major feature 
of Steam-Pak Generators. 


Your Boiler Room 


Efficiency in the boiler room is giving 
many Steam-Pak Generator owners thou- 
sands of dollars every year in extra 
profits because of economical operation. 
These self-contained Steam-Pak Gener- 
ators are designed for efficient steam 
production and to operate automatically 
in accordance with load demand. You 
get steam when you need it—and only 
when you need it. Steam-Pak Generators 
for high or low pressure steam or hot 
water range in size from 15 to 300 hp. 
and are fired with oil, gas, or either 
oil or gos. 


$20,000 Saved—This spotless 
Steam-Pak installation at Stevens 
Linen Associates, Webster, Mass., 
saved boiler room space, fuel, and 
labor totalling approximately 
$20,000 annually. 


GET YOUR COPY OF THIS MANUAL TODAY 


“Steam in a Package” —« |4-page book which tells the installation and 
operating advantages of York-Shipley Steom-Pok Generators. Write todoy for 
your free copy of Bulletin 201. 


YORK- SHIPLEY, INC. 


Industrial Division, York 7, Pa. 
Automatic Heat & Power Specialists since 1918 
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%& Minimum pressure drop—when fully 
open, valve practically as free as pipe 
itself. 

%& Uniform, quick control manually or 
automatically. 
X& Positive shutoff—commercial, drip tight or air tight. 
¥ Pressures to 600 p.s.i. Temperatures to 2000° F. 
%& Made of any metal or rubber lined. 
¥%& Sizes—1" to 72” and larger. 


W. S. ROCKWELL CO. 2302 Eliot 


W. S. Rockwell 54” heavy 
duty butterfly valve; for 50 
p.s.i.; with geared handwheel 
operator. May be equipped 
for electric, pneumatic or air 
operator control. 


Get our 
Valve Catalog 


St., Fairfield, Conn. 


NON-FLUID OIL 





creep or throw onto armatures to 
cause burnt-out windings from oil- 


er and stoppages are reduced to an 


Works: Newark, N. J. 





Reduces Motor Stoppages To Minimum 


With its exclusive adhesive prop- up outlasting ordinary lubricants 
erties, NON-FLUID OIL does not 3 to 5 times. 


Also available are grades and 


eaaiesd tnendatton. Shesses oun endl. densities of NON-FLUID OIL for 
all types of ball bearing motors. 


absolute minimum. You save on Write for Bulletin No. 504 and 
oil bills too because NON-FLUID free testing sample of NON- 
OIL lubricates until entirely used FLUID OIL. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 Madison Ave., New York 17, N. Y. 


WAREHOUSES: Atlanta, Ga. @ Birmingham, Ala. @ Charlotte, N.C. @ Columbus, 
Ga. @ Greensboro, N.C. @ Greenville, S.C. @ Chicago, Ill. @ Detroit, Mich. @ 
Providence, R. 1. @ St. Lovis, Mo 
Also represented in most other industrial centers, including Cleveland, Ohio @ Cin- 
cinnati, Ohio @ Pittsburgh, Po. @ Syracuse, N.Y. © Philadelphia, Pa 








NON-FLUID OIL is not the name of a general class « 


is @ specific product of our man 
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PACKAGED STEAM GENERATORS 


Package Steam Generator 542 
Coupon p 21 offers free folder “All Your 

Questions Are Answered by Cyclotherm.” 

Cyclotherm Div., U. S. Radiator Corp. 


Amesteam Generator 543 
Bull 1050 contains data on the Amesteam 
generator. Ames Iron Works. p 114. 


Steam Generators 544 

Coupon p 142 offers catalog on Clayton 
forced recirculation steam generators. 
Clayton Mfg. Co 


Self-Contained Generators 545 
Bull 201 gives installation and operating 

advantages of York-Shipley Steam-Pak 

generators. York-Shipley, Inc. p 153. 


Packaged Boilers 546 

Bull 1218 contains data on Powermaster 
packaged automatic boilers. Orr & Sem- 
bower, Inc. p 111. 


Packaged Steam Boilers 547 

Illustrated and descriptive Cleaver- 
Brooks steam boiler catalog available. 
Cleaver-Brooks Co. p 43, 
Packaged Automatic Boilers 548 

Full details available on Continental 
packaged automatic boilers. Boiler Engi- 
neering & Supply Co. p 175. 





HOW TO REQUEST FREE LITERATURE 


Insert “key” numbers on return post cord 
found on page 147. For quick reference 
to free literature offered by advertisers 
in this issue, refer to listing on page 160. 
Our Reader's Service Department will 
handle your request promptly. 





Boiler-Burner Unit 549 

14-page catalog describes boiler—(by 
Kewanee) burner (by Iron Fireman) unit 
Iron Fireman Mfg. Co Kewanee-Ross 
Corp. p 121. 


Steam Generator 

See adv. p 3 on cutting steam costs in 
boiler and board rooms. Offers invitation 
to visit booth at Power Show. Preferred 
Utilities Mfg. Corp. 


Steam Generator 550 

Adv. p 146 offers Cat 402 on complete 
story of Superior steam generator. Also 
invitation to visit booth 7-E at Power 
Show Superior Combustion Industries 
Inc 


PACKING AND GASKETS 


Gaskets 551 


Catalog contains data on Spiralwound 
gaskets. United States Gasket Co. p 173. 


(Continued on page 156) 
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FOR R/M ‘TEFLON’ 
PACKINGS, GASKETS, SHEETS, 
RODS, TUBES, 

SEE YOUR R/M DISTRIBUTOR 














You will find Raybestos-Manhattan packings and gaskets 
in machines like this reciprocating boiler-feed pump, 
and in practically every other type of fluid-handling 
equipment in industry. The long line of R/M packings 
and gaskets is relied on by experienced engineers, not 
only for pumps, but for valves, compressors, expansion 
joints, hydraulic rams, and wherever trouble-free service 
is essential. The R/M distributor near you will gladly help 
you select the right packing or gasket for your needs. 
Or write for the R/M Packing Catalog. 


Ra PACKINGS 
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RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, $.C.; Crawfordsville, 
Ind.; Passaic, NJ.; Peterborough, Ontario, Canede 

RAYBESTOS- MANHATTAN, INC. Manufacturers of Packings « Asbestos | extiles « Mechanical Rubber 

Products « Abrasive and Diamond Wheels « Rubber Covered Equipment + Brake Linings « Brake 

Blocks « Clutch Facings « Fan Belts + Radiator Hose + Sintered Metal Products +» Bowling Balls 
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LOVEJOY 


UNIVERSAL JOINTS 


FIT THEM ALL! 


For the greatest operating angle with maximum bear- 


ing surface and strength, always use 


Lovejoy Universal 


Joints. Operation is smoother —there’s no binding, 
backlash or end play. Precision-ground of heat-treated 
alloy steel to .001 concentricity. Rivets ground flush 
with body for close work. Exceed Armed Forces rigid 
requirements. Available in 13 sizes with diameters 


1,” to 4” and lengths 2” to 1054”. 


@ Write today for descriptive literature 


Rohs Bled 8 > 4):)8 Beelt] hi (cxeem 


5043 W. LAKE ST. 


CHICAGO 44, ILLINO!S 


Also Manufacturers of Lovejoy Flexible Couplings and Variable Speed Transmissions 











COME TO CHICAGO 


to see 


NEW ideas ... Products ... 
Methods ... Trends 


in 
HEATING 
VENTILATING 
AIR CONDITIONING 


ELEVENTH 

Gir Conditioning 
Exposition 

INTERNATIONAL HEATING & 

VENTILATING EXPOSITION 

INTERNATIONAL AMPHITHEATRE 


JANUARY 26-30, 1953 


elie ice 


For 5 full days, Chicago’s huge 
International Amphitheatre will be 
bulging with stimulating ideas and 
up-to-the-minute, cost-saving infor- 
mation on HEATING, VENTILA- 
TING, and AIR CONDITIONING. 


More than 300 exhibits will display 
the latest methods, equipment, and 
parts developed to condition air for 


mark this date NOW 
JAN. 26-30 


all kinds of industrial requirements. 
Plant owners, managers, operators, 
and engineers will have an excep- 
tional opportunity to discuss plans, 
probl , and requi with the 
technical experts who will be staffing 
the exhibits . . . will come away with 
more practical dollars-and-cents ideas 
than could possibly be acquired any- 
where else in so little time. 





ATTEND and BENEFIT from this 5 
day exposition of ideas & progress 


Auspices of the American Society of Heating and Ventilating Engineers 





Sap peony 
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Packings 552 

Catalog contains data on R/M packings 
and gaskets. Raybestos-Manhattan, Inc., 
Packing Div. p 155. 


Packings 553 

6-page guide, “Johns-Manville Packings 
for the Power Plant” available. Johns- 
Manville Corp. p 60. 


Packing 

See adv. p 28-29 for data on industrial 
packing. Announcement is made of the 
addition of Gilmer V-belts and other prod- 
ucts. New York Belting & Packing Co. 


Packings 
See adv. p 150 for data on Crane Super 
Seal packing. Crane Packing Co. 


Packings 554 
20-page Palmetto Packings catalog PC- 

102 contains data covering all maintenance 

needs. Greene, Tweed & Co. p 159. 


PIPE, TUBING & HOSE 


Flexible Metal Hose 555 

Cat 500 contains data on seamless & 
interlocking hose in bronze, steel & stain- 
less steel. Atlantic Metal Hose Co. p 175 


Pipe Unions 
Adv. p 171 contains information 
Dart Unions. Dart Union Company. 


on 


Insulated Piping 556 

Literature available on Ric-wil pre- 
fabricated insulated piping. The Ric-wiL 
Co. p 14. 


Piping Layouts 557 
Piping Layout No. 63 contains detailed 
information. Jenkins Bros. p 


Pipe Fittings 

Information on complete line 
leable iron and cast iron pipe 
Grinnell Co., Inc. p 107 


of mal- 
fittings. 


Pumps 
Complete details available on 
pumps. Marlow Pumps. p 128 


Pumping Problems 
See adv. p 113 for data on pump engi- 
neering assistance. Byron Jackson Co. 


Controlled Volume Pumps 

Information on Milton Roy controlled 
volume pumps for boiler water treatment. 
Milton Roy Co. p 53 


Chemical Proportioning Pump 559 

Bull 1923 contains data on %Proportion- 
eers% Micro-Shot for proportionate pump- 
ing of chemical solutions. %Proportioneers, 
Inc.% p 118. 


Fire Pumps 560 
Bulls. B-1500 and B-152 describe Peerless 
horizontal and vertical turbine fire pumps. 
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Peerless Pump Div., Food Machy. & 
Chemical Corp. p 39. 


REFRACTORY CONCRETES 
Refractory Cement 561 


Coupon offers catalog and prices on 
Super £3000 refractory cement. Refractory 
& Insulation Corp. p 140 


Refractories 

Adv. p 103 gives information on Kaocast 
refractories. Babcock & Wilcox Co., Re- 
fractories Div 


industrial Concrete 

Adv. p 58 contains information on Lum- 
nite for industrial concretes. Lumnite 
Div., Universal Atlas Cement Co. 


SOOT BLOWERS & TUBE CLEANERS 
Tube Cleaners 562 


Information available on Airetool tube 
cleaners. Airetool Mfg. Co. p 157 


STEAM SPECIALTIES 
Treps 563 


Catalog 751 (or see Sweet's) contains 
data on Nicholson weight-operated traps 
W. H. Nicholson & Co. p 163 


impulse Steam Traps 564 

24-page catalog contains data on Yarway 
traps and strainers. Yarnall-Waring Co 
p 6. 


Steam Traps 565 

Steam Trap Book gives advantages of 
Armstrong unit trapping. Armstrong Ma- 
chine Works. p 2. 


Steam Traps 566 

Bull 250-14 describes Sarco balanced 
pressure thermostatic steam traps. Sarco 
Co., Inc. p 181 


Snap-On Tools 567 

Industrial and general catalog of 4,000 
hand and bench tools. Snap-On Tools 
Corp. p 152 





HOW TO REQUEST FREE LITERATURE 


Insert “key” numbers on return post card 
found on page 147. For quick reference 
to free literature offered by advertisers 
in this issue, refer to listing on page 160. 
Our Reader's Service Department will 
handle your request prompily. 





THERMAL INSULATION 
Aluminum Jacketing 568 


Samples and full details available on 
Childers aluminum weather-proof jacket- 
ing. Childers Mfg. Co. p 3 


TOOLS 


Pipe Tools 569 

Adv. p 169 describes Toledo Simpact 
for all 1” to 2” threading. Toledo Pipe 
Threading Co 


Proto Tools 570 
Send 10c for 68-page catalog of Proto 
tools. Plomb Tool Co. p 6 


(Continued on page 158) 








many reason 


AIRETOOL «= a 
TUBE CLEANERS. 
mstructio 


Each part of an AireToot tube cleaner motor is 
made of heat treated alloy steel, precision ground 
to a perfect slip-fit. The operator can take the motor 
apart when necessary and quickly reassemble it 
right on the job without special tools. This conven- 
ience reduces down-time, makes maintenance easy. 
It is one of many basic, work-saving reasons why 
maintenance men specify AirETooL for fast, effi- 
cient cleaning of all types of industrial 

tubes, straight or curved. For full 

details write The AIRETOOL 

Mfg., Co., 318 S. Center 

St., Springfield, Ohio. 


AIRETOOL boiler tube 
cleaner for thoroughly 
cleaning curved tubes with 
short radius. 


There's an Airetool Tube Cleaner 
and Tube Expander for Every Type 


of Tubular Construction. 


>a 
SS 
SLIP-FIT CONSTRUCTED MOTORS — S-biade, 


2-stage construction, each stage with dou- 
ble exhaust. Five lubrication points. 





BRANCH OFFICES: Philadelphia + New York « Chicago 
Tulse « Baton Rouge + Houston 
REPRESENTATIVES in principe! cities in U.S.A., Conede, 
Mexico, South Americe, England 
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VIBRATORY EQUIPMENT 
Simplifies Your Material Handling 
Problems 


ELECTRIC 
VIBRATORS 


_ ngenee free-flow of 
materials from bins, 
peppers and chutes. 
vensesseae per 
minute _down 


of hing tnd eae 
Save manpower— 
eliminate the pound- 





ton Avenue 


Write Today for Your Copy of Our 
Free Illustrated Catalog Folder 


SYNTRON 


VIBRATORY 
FEEDERS 


.Will handle most 
all t of bulk ma- 
te: from 


fine 
pnaag F 23 =p 


ern ee controlled 


he tons 
hour. per 


COMPANY 





A NAME SYNONYMOUS WITH EXPERIENCE 


THIS CATOLOG 
MAY HELP YOU... 


INDOOR TYPE 
25 KVA to 200 KVA 
inclusive. Extra large 
junction box speeds 
hook-up. 


Ee. 


WALTE 
246 SCHUYLER 


INDOOR-OUTDOOR 
TYPE 

3 KVA to 15KVA inclu- 

sive. Modern design 

for quick, neat instal- 

lations. Light weight. 

Air cooled. 


@ GARLICK, 38, 
AVE., 


7 
TRANSFORMERS 


17 


/ 


WRITE FOR YOUR 
COPY TODAY 


MAGNATRAN INCORPORATED 


TRANSFORMERS AND ELECTRICAL 


EQUIPMENT 


PRESIDENT 
KEARNEY, 


NEW JERSEY 


3 


Trade 
Mark 
Pending 
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Readers’ guide to 


advertised 
products 


(Continued from page 157) 





Handhole Seat Grinder 571 

Bull Y-22 contains full details on Elliott 
handhole seat grinder. Elliott Co. La- 
gonda Div. p 122 


TRANSFORMERS 


Transformers 572 

Catalog contains full data on Magna 
Tran dry type transformers. Magnatran 
Inc. p 158. 


Transformers 573 

Bulls 185 and 186 describe Acme electric 
dry type air cooled transformers. Acme 
Electric Corp. p 179. 


TURBINES 


Turbines 574 

Bull S-116 describes Terry solid-wheel 
turbine. Bull S-146 describes multistage 
turbines. The Terry Steam Turbine Co 
p 151. 


Turbines 

Book B-3896 
Type E turbines. 
Corp. p 33. 


575 
describes Westinghouse 
Westinghouse Electric 


Turbines 576 

Bull 135 contains data on Coppus tur- 
bines from 150 hp to smallest size. Cop- 
pus Engineering Corp. p 45. 


Turbines 

See adv. p 112 for table on operating 
ranges and specifications of steam turbines 
L. J. Wing Mfg. Co 


VALVES 


Regulating Valves 578 


Coupon p 172 lists Bull 1-A on regulating 
valves; also other products. Atlas Valve 
Co. 


Pump Valves 579 
Catalog gives 4 ways to cut pump re- 
pairs. Sims Pump Valve Co., Inc. p 176 


Butterfly Valves 580 
Valve catalog contains data on Rockwell 
butterfly valves. W. S. Rockwell Co. p 154. 


Valves 

See adv. p 130 for invitation to Power 
Show. Your attention is called to Booths 
46 and 47. The Chapman Valve Mfg. Co. 


Valves 


Adv. p 116-117 contains data on instru- 
ment valves and pressure seal valves. Ed- 
ward Valves, Inc 


Regulating Valves 

Adv. p 134 contains data on Clark pres 
sure reducing & regulating valves. The 
Clark Mfg. Co. 


Valves 


See adv. p 7 for information on Crane 
iron body swing check valves. Crane Co 


November 1952 





WATER TREATMENT 


Water Treatment 581 

Free copy “This is Nalco” contains data 
on how to solve water treating problems. 
National Aluminate Corp. p 11. 


Water Treatment Piants 582 

Bulletins available on manual and auto- 
matic water treatment plants. Hungerford 
& Terry, Inc., p 160 


Amine Treatment 583 


Bull CP 100 contains all facts on amine 
treatment. The Bird-Archer Co. p 4. 


Water Treating Equipment 584 

Bull 1845 contains complete information 
on JBAS water treating equipment. In- 
fileo Inc. p 56. 


Return Line Corrosion 585 

Bull 5013 outlines causes of return line 
corrosion and describes its control. Dear- 
born Chemical Co. p 135 


Water Treatment 586 


See adv. p 41 for bulletins offered in the 
water treatment field. Allis-Chalmers Mfg. 
Co. 


Water Conditioning Service 587 
Technical Paper No. 115 contains com- 

plete story on carryover and blowdown 

control with anti-foam agents. W. H. & 
D. Betz. p 15. 


MISCELLANEOUS 


Engineers, Constructors 


See adv. p 120 for data on design and 
construction in modern expansion projects. 
The Kuljian Corp. 


—End 





REPRINTS 
of 


SPECIAL REPORTS 


Copies of special reports featured in recent 
issues are available at no charge for single 
copies. Just check the report you want, fill 
in the coupon and mail TODAY to: 


Readers Service Department 
INDUSTRY AND POWER 
St. Joseph, Michigan 





C Engineered Fire Fighting Systems 


(-) Adjustable Speed Drives and Electrical 
Controls 


( Combating Corrosion from Industrial 
Chemicals 


CD Packaged Electrical Distribution 
Equipment 


() Contaminants in the Air 

(C Industrial Waste Equipment 
Nome 

Title 

Company 

Company Address 


City 
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NEW 20 PAGE 


PACKING CATALOG for 
AMAINTENANCE NEEDS 


The PC-102 Palmetto Pack 
Contents — 
@ APPLICATION, PERFORMANCE and STRUCTURAL 


DATA on all Palmetto Self-lubricating, Molded, and 
Sheet Packing — including Palmatto’s new Teflon 
packings. 

SIMPLE, COMPREHENSIVE APPLICATION CHART 
for easy selection of correct self-lubricating packing 
to suit the packing need. Handy ordering tables 
give full dimensional, packaging data. 
PHOTOGRAPHS, DIAGRAMS and CUTAWAY 
VIEWS further aid in making this new Palmetto 
Packings Catalog an efficient guide for maintenance 
personnel-in ch g and obtaining packing require- 
ments. 








| 
| 


Write for your complimentary copy 
packung mow performance into avery application, 


GREENE, TWEED & ce 


seni Wales, 


Pennsylvania 





HENSZEY Zocler Feed REGULATOR 
Keeps a WATCHFUL EYE ov BOILER WATER LEVELS 


@ CONTINUOUSLY @ AUTOMATICALLY © ACCURATELY 
under ALL LOAD CONDITIONS 


They help avoid the hazards of high, 
as well as low, water levels. They 
function night and day — once in- 
stalled and set for oper- 
ator no attention is neces- 
sary — nothing to get out 

of order — nothing to rust. 


A simple, compact unit — installs 
right in the line—no additional sup- 
ports are necessary. Pressures up to 
600 Ibs., sizes up to 4 in. For details 
consult Sweet's Catalog or write: 


HENSZEY COMPANY 


DEPT. 


A-11, WATERTOWN, WISCONSIN 


da KYA 
BOILER FEED REGULATORS 


Continuous Blowdown ® 
Feed Water Meters * 


Distillation Systems ¢ 
Fiow indicators * 


Heat Exchangers 
Proportioning Valves 


also MILK EVAPORATORS and PRE-HEATERS 
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QUICK REFERENCE TO BULLETINS & CATALOGS 
OFFERED BY ADVERTISERS IN THIS ISSUE 
> List “Key Numbers" on the postal card on page 147 
age 
Catalog 





Typical manually operated pressure type water filtration plant. 
We build a complete line of manual and automatic water treatment 
plants. . . all sizes, all types, all capacities. Single and multiple units. 


Write for Bulletins 


How to solidly Anchor 
LOOSE BOLTS 


Bolts with worn threads—undersize bolts in oversize 
holes—-bolts passing through thin walls—bolts holding 
ill-fiitting cast flanges—all can be tightened firmly with 
quick-setting Smooth-On No. 1 Iron Cement. Use it, too, 10 
lock nuts tight, and to cover and protect countersink bolt 
heads in metal or wood. These repairs stay tight because 
Smooth-On expands slightly as it harens. Buy Smooth-On 
No. 1 in 7 oz, 1 Ib., 5 Ib., 20 Ib., or 100 Tb. size and keep it 
handy. If your supply house hasn't Smooth-On, write us. 


F FREE REPAIR HANDBOOK 


4) pages filled with time-saving money- 
saving repairs on plant. shop and home 
equipment made with No. | and other 
Smooth-On Cements. Drop us a line for 
YOUR free copy. 

SMOOTH-ON MFG. CO. Dept. 19 
570 Communipaw Ave., Jersey City 4, N. J. 


Do it with SMOOTH-ON 


THE TRON REPAIR CEMENT OF MANY USES 


~ TS | . 





“Steam in a Package” 


No. Advertiser 
179 


Acme Electric Corp. 
Airetool Mfg. Co 
Allis-Chaimers Mfg. Co 


American Brass Co., American 


Metal Hose Branch 
Ames tron Works 
Armstrong Machine Works 
Atlantic Metal Hose Co 
Atlas Chain & Mfg. Co., Inc 
Atlas Valve Co 
Betz, W. H. & L. D. 
Bird-Archer Co., The 


Boiler nae & Supply Co. 


Bussmann Mfg. 

Chicago nohaatio Too! Co 
Childers Mfg. Co 

Clayton Mfg. Co 
Cleaver-Brooks Co 

Coe Manufacturing Co., The 
Cooper-Bessemer Corp., The 
Connus Engineering Corp. 
Cyclotherm Div. 

Dearborn Chemical Cn 


Diamond Power Specialty Corp. 


Economy Fuse and Mfg. Co 


Elliott Co., Lagonda Div 
Erie City tron Works 

Felt Products Mfg. Co 
Flexrock Go 

General Electric Co., 
Construction Materials Div. 
Motors & Apparatus Div. 


Gifford-Wood Co 

Greene, Tweed & Co 

Henszey Co : 

Hungerford & Terry, Inc 

Infileo Inc 

Iron Fireman Mfq. Co. & 
Kewonee-Ross Coro 


18-19 1-T-E Circuit Breaker Co. 


Jenkins Bros 

Johns-Manville Corp 

Kirk & Blum Mfg. Co., The 

Klemp Metal Grating Corp 

Leslie Co 

Link-Ralt Co 

Liquidometer Corp., The 

Lovejoy Flexible Coupling Co 

Magnatran inc 

Marietta Concrete Corp., The 

Marlow Pumps 

Mercoid Corp., The 

National Aluminate Corn 

N. Y. & N. J. Lubricant Co. 

Nicholson & Co., W. H 

Nordberg Mfg. Co. 

Northern Blower Co., The 

Orr & Sembower, Inc 

Patterson-Kelley Co., Inc 

Peerless Pump Division 

Permutit Co.. The 

“Plomb Tool Co 

%, Proportioneers, inc.% 

Raybestos-Manhattan, Inc., 
Packing Div 

Refractory & Insulation Corp 

Research Corp 

Ric-wil Co 

Rockwell Co.. W. S 

Rust-Oleum Corp 

Sarco Co., Inc 

Sims Pump Valve Co 

Smooth-On Mfg. Co 

Snap-On Tools Coro 

Soence Engineering Co., Inc 

Superior Combustion 
industries, Inc 

Syntron Co 

Terry Steam Turbine Co., The 

Thermix Corp., The 

Toledo Pipe Threading 
Machine Co 

Trane Co., The 

United States Gasket Co 

U.S. Hoffman Machinery Corp. 

Vogt Machine Co., Henry 

Western Precipitation Corp 

Westinghouse Electric Corp 

Wiegand Co., Edwin L 

Worthington Corp.., 
Multi-V-Drive Sales Div 

Yarnall-Waring Co 

Yornall-Waring Co 


Dry type transformers 
Tube cleaners 
Woter treatment 


Electrical conduit 
Amesteam generator 
Steam trap book 

Flexible metal hose 
“Super-Life’ Roller chains 
Regulating Valves 

Water conditioning service 
Amine treatment 

Packaged automatic boilers 


. Dual-element fuses 


Compressors 


Aluminum weather-proof jacketing 


Forced recirculation generators 
Packaged steam boilers 

Water heater 

Type M compressors 

Turbines 


. Package steam generator 


Return line corrosion 
Water gages 
“Economy De-Lay”™ 
fuses 
Handhole seat grinder 
Steam generators 
Fel-pro thread compound 
Floor patch 


renewable 


interlocked armor cable 


530 
$71 
508 
515 
513 


53! 


“How to Use Capacitors to Reduce 


Power Costs and Gain System 
Capacity” 
Coal handling equioment 
“Palmetto Packings”’ 
Boiler feed regulators 
Water treatment plants 
Water treating equipment 


Boiler-burner unit 

Circuit breokers 

Piping layout 

“Packings for the Power Plant” 
Dust control systems 

Open steel grating 
Regulators 

Coal handling equipment 
Tank gage 

Universal joints 
Transformers 

Concrete stave silos 

Pumps 

Automatic control problems 
“This is Nalco” 

“Non-Fluid oil” 

Traps 

Supair-Thermal engine 

Dust Collectors 

Packaged boilers 

Boilers 

Fire pumps 

Indicators and recorders 
Proto tools catalog (cost !0c) 
Chemical proportioning pump 


Packings 

Refractory cement 
Electrical precipitators 
Insulated piping 
Butterfly valves 

Stops Rust 

Steam traps 

Pump valves 

Repair handbook 
Industrial & general tools 
Regulators 


Steam generctors 
Vibratory equipment 
Terry turbines 
Aerotec dust collectors 


Simpact pipe threader 

Unit Heaters 

Spiralwound gaskets 
Multistage centrifugal blowers 
Film type exchongers 
Multiclone-Cottrell precipitator 
Type E turbines 

Electric heaters 


QD sheoves 
Impulse steam traps 
Liquid level indicators 


5$45Self-contained generators 


517 
554 
$25 
582 


540 
564 
507 
545 
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removes 


A good indication of the efficiency of KIRK & 
BLUM Dust Control Systems on dust particles of 
any size is given by a recent installation where 
small particles are the principle dust load. 

At The Formica Company, particle size is in the 
100 micron and under range, with 33% of the 
load under 60 microns. The KIRK & BLUM system 
installed and illustrated here, serves over 150 
machining and micro-sanding operations. The 


entire system collects approximately 100 pounds 
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KIRK“ GLum 


DUST CONTROL SYSTEM 


of dust «: }ORMICcA 


per hour. Total loss is less than 8 ounces per 
hour . . . 99.5% efficient collection. 
Such efficiency can save you money . . . whether 
your production is in wood, plastic or metal . . . 
because KIRK & BLUM systems are suited ex- 
actly to each operation. For details, a survey of 
your requirements or illustrated literature, please 
address The Kirk & Blum Mfg. Co., 3174 Forrer 
Street, Cincinnati 9, Ohio. 














7 
AMERICAN WORKERS HAVE # PHIMES 
the power! 




















How does America do it? 


Why does the American worker have the help of 
about 7 times as many kilowatt-hours of electric power 
as is available to the Russian worker? 


How can we Americans produce over 40% of the 
world’s goods and bring so much more of everything 
to everybody with less than 6% of the world’s popu- 
lation? Why is the American output per-man-hour 
still growing faster and faster? 

The answers cannot be laughed off nor are they hard 
to find. In the words of Ralph J. Cordiner, president 
of the General Electric Company: “‘The greatest im- 
petus for forward movement still comes when indi- 
viduals are free to plan and carry out their own ideas 
without government coercion or unnecessary regu- 
lation.” 

Including estimated expenditures in 1952, private 
industry in the last seven years will have invested over 
150 billion dollars in new plant and equipment. This 
contrasts with Federal Government investment of not 
much more than 12 billion for similar 


to military and atomic projects. 

Back of all this progress in private industry is the 
unique American system of competition—our kind of 
competition that continually stimulates Americans to 
make things better and to sell them better—and at 
lower prices. 

In America we do not just compete for public office; 
we also compete in technology, competency of man- 
agement, individual initiative and distribution—the 
latter including selling and advertising in all their 
varied forms. 

Our kind of competition promotes the growth of 
more and more businesses and industries—and this 
means more jobs and expanding prosperity from 
which we all benefit. 

“Planned economies” and other fancy theories are 
not for us. The American competitive system has 
given us the highest standard of living in the world. 
Let's all work to preserve it. 





purposes in the same period. Moreover 
most such Government expenses during 
the last three years have been allocated 





This report on PROGRESS-FOR-PEOPLE is published by this magazine 
in cooperation with National Business Publications, Inc., as a public 
service. This material, including illustrations, may be used, with or with- 
out credit, in plant city advertisements, employee publications, house 
organs, speeches, or in any other manner. 








THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER OF PEOPLE 
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Reviews of recent books .. . 





Write to the publisher for those in which you are interested 


Mathematical Analysis 


“Nomography and Empirical Equa- 
tions,” by Lee H. Jo — cog fe of 
Engineering, Tulane ry; Pub- 
lished by John Wiley & Sons, Inc., 440 

Fourth Avenue, New York 16, N. Y. 
150 pages, illustrated with graphs, charts 
and problems. Price $3.75. 

The author presents his conception of 
the simplest and most direct approach 
to the use of nomographs and empirical 
equations for recording and analyzing 
operational and experimental data, 
which are constantly being observed and 
recorded in business, industry, profes- 
sional practice and research. These data 
are required for the development of new 
techniques and equipment as well as for 
analysis and control of current opera- 
tions. Therefore, a good working 
knowledge of the two time saving tech 
niques is especially useful. 

A method of analyzing an equation 
and its variables before plotting in nomo- 
graphic form is introduced for the first 
time. Another innovation is a discussion 
of the effect of scale arrangement on the 
accuracy of a nomograph. The book 
shows how to apply nomography and 
curve fitting to a wide variety of prob- 
lems in science and engineering, and 
how to save time by providing a simple 
graphical solution. 


Heating, Ventilating, Air Conditioning 


_ “Heating Ventilating Air ~~ 
ing Guide for 1952” te ieee 
7 Bao Society of + fm 
tilati Engineers, 62 Worth Street, 
New York 13, N. Y. 1465 pages con- 
taining illustrations, drawings, charts 
and tables. Price $7.50. 

This is the 30th edition of the Guide 
which serves not only the membership 
but the entire profession as a factual 
and authoritative hand book. Its con- 
tents have been carefully edited to pro- 
vide reliable information on modern 
equipment within its area. The Tech 
nical Data Section alone contains 1064 
pages of technical and design informa- 
tion on 50 different subjects. 

The chapter arrangement is the same 
as in the last two editions, the material 
being grouped under the familiar sec- 
tion titles: I Fundamentals, II Human 
Reactions, III Heating and Cooling 
Loads, IV Combustion and Consump- 
tion of Fuels, V Systems and Equip- 
ment, VI Special Systems, VII Instru- 
ments and Codes. The entire book has 
been reviewed and important changes 
made. Special attention is called to re- 
visions in the following chapters: 

Chap. 9—Heat Transmission Coeffi- 
cients of Building Materials. Water va- 
por and building construction conden- 


sation has been rewritten and enlarged 
to more fully bring out visible and con- 
cealed condensation and preventive 
methods. New materials are listed in 
the conductivities and conductances 
tables. Chap. 11—Heating Load. The 
U.S. Weather Bureau and Canadian 
Meteorological Service provided aver- 
age winter temperatures Oct, to May 
for 316 U.S. and 16 Canadian cities. 
Chap. 12—Cooling Load. Simplified 
tables for flat and block glass with the 
addition of design tables for rolled 
glass. Chap. 32—Fans. Applications of 
fans for high temperatures have been 
added. Fan nomenclature and designa- 
tions now conform with current indus- 
try practice. 

Also included is a Catalog Data Sec- 
tion which gives names, addresses and 
product descriptions for 277 manufac 
turers—together with a cross index 


Instrumentation 


“Instrumentation for the Iron & Steel 
Industry”. Available from the Instru- 
ments Publishing Co., Inc., 921 Ridge 
Ave., Pittsburgh 12, Pa. 48 pages illus- 
trated with photographs, diagrams, and 
curves. Price $2.00. 

This is the proceedings of the First 
Annual Conference on Instrumentation 
for the Iron and Steel Industry. In- 
cluded are eleven papers on a variety of 
subjects such as measurement and con- 
trol of furnace fuel; gaging; electronic, 
hydrau‘ic and pneumatic controls; x-ray 
inspect'on; metal sorting; temperature 
measurements of molten metals; and 
welding instrumentation 








Nicholson W. O. 


CANNOT LEAK 
LIVE STEAM 


Even though re-evaporation completely dries up 


its body, a Nicholson weight-oper- 
ated trap will not leak live steam. 
Its valve is raised by counterweight, 
not by buoyancy of float. Other 
features: large orifices keep valve 
clean; non- 
wire drawing; 
rugged for 


MODEL C 





\. 


Traps 


and gasoline. 


MODEL JR 
4 TYPES — press. to 


unavoidable abuse; not easily affected by dirt, pulsa- 
tion; of stainless steel where it counts. Widely used 
for steam purifiers, super-heated steam lines, headers, 
separators, heaters, dry kilns, pipe coils, turbine throttle 
valve drips, stop and check valves, etc. Also for air 


~ 


MODEL WO 





200, 500, 650, 1500 
Ibs.; for every large- 


W. L.NICHOLSON)§&(0. 





capacity, heavy-duty 
use. 


CATALOG 751 
or see Sweet's 


TRAPS - VALVES - FLOATS 
135 OREGON ST., WILKES-BARRE, PA. 


Representatives in 58 Key Cities to Help You Solve Specifico- 
tion and Maintenance Problems in Traps, Floats, Control Valves 
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New bulletins 
and catalogs 


Literature on engineering products and developments 


AIR & DUST FILTERS & COLLECTORS 
Cloth Type Filter 200 


Designed primarily for continuous proc- 
ess industries, a new cloth screen dust 
filter described in 8-page bulletin 102 is 
said to provide uniform suction at all dust 
points. How it works, application to exist- 
ting systems, advantages and _ specifica- 
tions are presented. A_ section entitled 
“How to Engineer a Dust Problem” pre- 
sents information that should be of in- 
terest. The W. W. Sly Manufacturing Co 


Cloth Type Filters 201 

Tubular cloth type dust filters are the 
subject of 12-page bulletin 24-D. Advan- 
tages and applications of both vacuum and 
pressure type filters are discussed. Details 
of construction and the design of compo- 
nent parts are outlined. Tables of capac- 
ity and dimensions also are included. 
Ruemelin Mfg. Co 


ANTI-CORROSIVE & PROTECTIVE 
COATINGS 


Wire Fence Maintenance 202 

Photos contained in industrial folder 120 
tell the story of a recently developed roll- 
er method for coating wire fences. Ad- 
vantages of this system are outlined. Rust- 
Oleum Corp 


BUILDING MATERIALS 
& MAINTENANCE 


Floor Patch 203 


Holes, ruts, breaks and pitted areas in 
concrete floors can be repaired by an im- 
mediate setting floor patch described in 
a 4-page folder. Technical data on the 
product is presented. Flexrock Co 


Building Maintenance 204 

“Over the Rough Spots,” 48-page man- 
ual, is published as a guide to practical, 
economical building maintenance. It 


tells how to patch holes or resurface any 
type of floor as well as how to solve 
water seepage in underground founda- 
tions, repair leaky roofs, preserve con- 
crete or wood surfaces, protect structural 
steel, and many other maintenance prob- 
lems. Stonhard Co. 


CONTROLS, REGULATORS 
& INSTRUMENTS 


Electronic Controls 206 
Electronic instruments for automatic 
control of process variables are the subject 
of 6-page folder A-702. Included is infor- 
mation on principles of operation, design, 
specifications, applications and _ installa- 
tion. A second folder, A-705, describes 
manual controls for remote operation of 
final control elements, to be used with the 
control system. The Swartwout Co. 


Electronic Governors 207 


Principles of operation of an electronic 
governor for prime movers are discussed 
in a 4-page folder. Heart of the system is 
a small centrifugal governor which is sen- 
sitive to speed variations of about .01 to 
02 percent of maximum, according to the 
literature. W. C. Robinette Co 


Controllers & Pilots 208 

Discussed in catalog section 110 are vari- 
ous types of time cycle, pressure and 
manual remote controllers together with 
vacuum and safety shut-off pilots. This 
edition has been revised to show a recent- 
ly developed pressure controller and a 
new safety shut-off pilot. Black, Sivalls & 
Bryson, Inc 


Coating Measurements 209 

Thickness of non-magnetic coatings on 
magnetic bases can be measured, and pin- 
holes in non-conductive coatings on con- 
ductive bases can be detected with an in- 
strument described in a 6-page folder. 
What it is, how it works, how to operate 
and general information is discussed 
Branson Instruments, Inc 





pH Meters 205 


Every industry can utilize some 
form of pH control to increase op- 
erating efficiency, reduce waste and 
improve product quality, according 
to 28-page brochure 86-J. Published 
to guide the engineer in selecting 
the proper meter, it discusses the 
advantages, operation and applica- 
tions of four types of instruments. 
Included is a portable meter for use 
in the field and an automatic unit 
for indicating, recording and con- 
trolling pH in processing operations. 
Various types of electrodes are de- 
scribed together with applications 
of each. Accessories and replace- 
ments also are presented. Beckman 
Instruments, In:. 
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Each new bulletin item has a key 
number for your convenience in 
asking for a free, personal copy. 
Insert key numbers on return 


post card found on page 147 





PRODUCT INDEX 


Air & Dust Filters & Collectors 

Anti-Corrosive & Protecitve Coatings . 

Boilers & Boiler Accessories 

Building Heating, Ventilating & Air 
Conditioning & Refrigeration 

Building Materials & Maintenance 

Coal, Ash & Bulk Handling 

Compressors 

Controls, Regulators & Instruments 

Cranes, Hoists & Cor Pullers 

Diesels 

Electrical Distribution 

Engines 

Fans & Blowers 

Fuels & Firing Equipment 

Heat Exchanger Equipment 

Hydraulic Equipment 

Lubricants, Lubrication, Oil 
Filters & Purifiers 

Materials of Construction 

Mechanical Power Transmission 

Motors & Generators 

Packaged Steam Generators 

Packings & Gaskets 

Pipe, Tubing & Hose 

Pumps 

Refractories 

Soot Blowers & Tube Cleaners 

Steam Specialties 

Thermal Insulation 

Tools 

Transformers 

Valves 

Water Treatment 

Miscellaneous 

External House Organ 











Explosive Gas Detectors 210 

Four types of combustible gas protec- 
tive instruments are catalogued in 4-page 
folder FSE1251. Included are a portable in- 
dicator, a portable audible alarm and two 
types of alarms for fixed locations Prin- 
ciples of operation are discussed and 
specifications are tabulated. Johnson-Wil- 
liams, Ltd 


Control Valves 219 

“New Techniques in Control Valve De- 
sign,” 16-page technical paper 106, pre- 
sents a review of the development of con- 
ventional control valves and predicts fu- 
ture designs. Outlined are the reasons for 
present designs and the logic behind those 
predicted. Photos and drawings supplement 
the text. Conofiow Corp. 


COAL, ASH & BULK HANDLING 
Belt Lacing 212 


Long length conveyer belt lacing is de- 
scribed in 2-page catalog sheet A-70. Ad- 
vantages and typical applications are pre- 
sented and sizes are listed. Flexible Steel 
Lacing Co 


(Continued on page 166) 
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BRINGING YOUR 
COAL HANDLING COSTS 
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When coal handling costs are too high for comfort, remember Gifford-Wood's 
4-basic design story. Each of these storage designs—concrete silo, tile silo, cylin- 
drical steel tank and suspended steel bunker—are carefully engineered to meet 
specific limitations of climate, capacity, space available and cost. The combina- 
tion of extensive engineering experience and well known manufacturing ability 
assures installations of highest possible operating efficiency at reasonable cost. 


A Gifford-Wood engineer, thoroughly familiar with coal handling problems, 
is at your service. Let him study your needs and recommend a G-W system 
that will both simplify the operation and reduce your costs. 


BASIC G-W WAYS TO CUT COAL HANDLING COSTS 

@ Reinforced Concrete Silo Storage 

@ Vitrified Tile Silo Storage 

© Cylindrical Stee! Tank Storage 

© Suspended Steel Bunker Storage 
Bulletin No. 300 describes, with illus- GitoRrD-Wo0o Co. 
tration and working drowing, these S0Nce 1006 
4 basic G-W types of handling sys- Hudson, 


N.Y. 
tems. Write today for your copy. 


NEW YORK 7 ICAGO 6 ST. Louls 1 
420 ooo 565 W. WASHINGTON STREET RAILWAY EXCHANGE 
NUE 


* 


& 6378 G-W HANDLES IT .. . faster * easier * cheaper 


INDUSTRY AND POWER * November 1952 











Marietta Concrete 
Wall Panels save 30% 
of new building costs 


A revolutionary new development 
in precast insulated concrete wall 
anels is currently saving a large 
industrial firm as much as 30% on 
the construction of its new, multi- 
million dollar plant expansion. 





These panels are designed for quick 
erection of curtain walls. A nine 
man crew is erecting 3,500 sq. ft. of 
finished wall in a day. The panels 
are made of high strength concrete 
and are cast solid, or cast with con- 
crete facing and rigid insulation 
core. Marietta engineers report that 
tests show these panels have com- 
pression strengths over 4,000 psi. 
and an insulating U-value of 0.14, 
surpassing the usual 12-inch ma- 
sonry wall in both these properties. 
Panels are cast in modular sizes to 
meet every building requirement. 
Full details and engineering service 
are available by writing to The 
Marietta Concrete Corporation. 


Marietta Concrete 
Industrial Storage Systems 
cut material handling costs 


Marietta concrete 
industrial storage sys- 
tems are being used b 
a wide variety of lead- 
ing industries for safe, 
permanent, low-cost 
ee and materials 
handling facilities. 

| These concrete stave 
silos are available in 
any size, any arrange- 
ment to meet present 
and future storage re- 
uirements. They're 
lesigned for labor-sav- 
ing, large capacity, 
efficient storage and 
will protect stored 
bulk raw materials 
from fire, moisture, air and acids at low 
cost. A complete Marietta storage sys- 
tem, including necessary materials han- 
dling equipment, can be designed and 
quickly erected to solve your storage 
needs. Write for full details. 


Te MARIETTA 


CONCRETE CORPORATION 
MAR 


1ETTA, OHIO 
BRANCH OFFICES: 509 FIFTH AVE. NEW YORK 17, W. Y. 
PULASKI HWY. AT RACE RD. BALTIMORE 21, MD. 
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and catalogs 
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Conveyer Belting 213 

Case histories and performance data re- 
ports on numerous rubber products, in- 
cluding belting, hose and packings, are 
presented in a booklet, “Productioneered 
for Greater Output.” V-belts, conveyer 
and flat transmission belts are dealt with. 
Types of hose include products for air, 
steam, water, welding, suction, chemical 
and fire protection. Quaker Rubber Corp. 


Feeders & Rotary Valves 214 

Roll feeders for dry pulverized materi- 
als, vane type feeders for pulverized and 
granular materials, totally enclosed feed- 
ers with circular or rectangular flanges 
and rotary valves are described in 8-page 
catalog F-4. Capacities and specifications 
are tabulated. Fuller Co 


Pneumatic Systems 215 

General considerations in designing ash 
and dust handling systems for steam 
plants are outlined in 8-page brochure 
652. A schematic drawing of a pneumatic 
system and concise descriptions of com- 
ponent parts are included. The Allen- 
Sherman-Hoff Co. 





HOW TO REQUEST FREE BULLETINS 
Insert “key” numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





CRANES, HOISTS & CAR PULLERS 


Crane Equipment 216 

“Electrical Equipment for Cranes,” 32- 
page booklet C5-1, describes such equip- 
ment as a-c and d-c motors, various types 
of brakes, controls and control panels, 
contactors, resistors, limit switches and 
collectors. Curves are used to show elec- 
trical characteristics. Harnischfeger Corp 


DIESELS 


Diesel Units 217 

Series of 12 specification sheets 208-219, 
describe one, two and three cylinder diesel 
engines in the 10 to 45 hp range—1200 to 
1800 rpm. Units described include diesel 
generator unit, engine with stub shaft, en- 
gine with clutch power take-off and pump 
unit for each type of engine. Nordberg 
Manufacturing Co. 


BUILDING HEATING, VENTILATING & 
AIR CONDITIONING & REFRIGERATION 


Unit Heaters 218 

Engineering data concerning selection 
and application of vertical and horizontal 
shaft unit heaters are tabulated in 48-page 
booklet 3570. Descriptions and applications 
of both types of heaters are given. Includ- 
ed is a section on motor controls showing 
typical wiring diagrams, and a_ section 
presenting piping illustrations and sug- 
gestions for both steam and hot water 
Herman Nelson Div., American Air Filter 
Co., Inc. 


Unit Heaters 219 

Horizontal and vertical propeller fan 
type unit heaters, for operation with 
steam or hot water, are the subject of 20- 


page booklet 3322. How they are used and 
how they operate is discussed. Design, 
construction, advantages and specifica- 
tions are presented. Tables list capacities 
from 25,000 to 600,000 Btu per hr. A variety 
of diffuser accessories also are described. 
American Air Filter Co., Inc., Herman 
Nelson Div 


Unit Heaters 220 

Independent direct fired heating units 
are the subject of 8-page bulletin GNC. 
Oil, gas or combination oil-gas burners 
ean be supplied. Advantages and typical 
applications are discussed. Construction 
is shown in a cutaway view. Specifications 
and dimensions are listed for models with 
output from 100,000 to 2,000,000 Btu per hr. 
Portable units as well as floor mounted 
and suspended types are shown. Prat- 
Daniel Corp., Thermobloc Div 


ELECTRICAL DISTRIBUTION 


Circuit Breakers 221 

“How Much Can a Breaker Take?”, 8- 
page reprint 71R7855, describes results of 
recent field tests conducted on a standard 
69 kv, 1500 mva oil circuit breaker. Photos, 
drawings, diagrams and data tables sup- 
plement the text. Allis-Chalmers Manu- 
facturing Co. 


Voltage Stabilizers 222 

How to get stable voltage is discussed in 
12-page bulletin GEA-5754. Operating prin- 
ciples, specifications and construction of 
single phase, automatic stabilizers from 
15 to 5000 va are described. Also listed are 
causes and effects of voltage variations and 
typical applications for stabilizers. Gener- 
al Electric Co 


Light Dimming Equipment 223 
Light dimming equipment, available as 
packaged assemblies, is the subject of 12- 
page bulletin D651P. Described are units 
for different numbers of circuits requir- 
ing up to 2000 w each, and for various 
types of a-c operation. Wiring diagrams 
are included. The Superior Electric Co. 


Aluminum Wire 224 

To answer the need for accurate infor- 
mation about aluminum electrical wire 
and cable, the National Electric Contrac- 
tors Assn. has published an 8-page article, 
“Report on Aluminum Electrical Conduc- 
tor.” It points out problems involved 
when using aluminum conductors, and 
their solutions. Factors governing the 
choice of aluminum or copper for wire, 
cable and bus also are listed. The Thomas 
& Betts Co. 


Magnetic Amplifiers 225 
Magnetic amplifiers are assuming an 
important role in systems which require 
reliable, static power amplification, ac- 
cording to 18-page bulletin TD-52-600. A 
definition of magnetic amplifier terminol- 
ogy is given, followed by an explanation 
of the theory of operation. Curves, tables 
and wiring diagrams deal with component 
parts, applications and operating charac- 
teristics for various types of magnetic 
amplifiers. Westinghouse Electric Corp. 


(Continued on page 168) 
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: _ Dependable 


The same unerring control 
that directs a pass into the waiting arms of 
a speeding end is a “built-in” advantage of every LESLIE 


Regulator. In automatic controls, as in sports, it’s quality that 
mokes the difference. 


The fundamental principles of quality design, 


quality materials, quality manufacture, quality perform- 
ance and quality service all combine to make LESLIE 
a logical choice for long-lasting, accurate, trouble-free 


pressure, temperature, or liquid level control. 





FSI 


nie 


PRESSURE REDUCING VALVES —for Steam, Air or Ges. 

PUMP GOVERNORS —for pump discharge pressures. 
DIAPHRAGM CONTROL VALVES —fer use with instrument controllers. 
TEMPERATURE REGULATORS —For process heating or cooling. 


Class L-3 CONTROL PILOTS —for pressure, temperature, and level control. 


Pressure Reducing Valve SELF-CLEANING STRAINERS + AIR HORNS STEAM WHISTLES 


Write for illustrated bulletin 
LESLIE CO. 263 Grant Avenue, Lyndhurst, New Jersey on type of regulator desired. 


QUALITY REGULATORS FOR OVER a oe CENTURY 
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ALBANY 


a time tested line of 
lubricating products 





ALBANY LUBRICANTS 
ALBANY PRESSUREGREASE UNIVERSAL 
For Cups — Ball Bearings — Water 
Pumps — Universal Joints. Water- 
proof — Exceptionally high melting 
point. Soft enough for gun applica- 
tion. 
ALBANY GREASE 
A cooling lubricant for operating 
temperatures from 110° F to 200° F. 
ALBANY PRESSUREGREASE 
A superior waterproof mineral oil 
grease of high viscosity. Comes in 
Liquid, Soft, Medium, Hard and 
Graphite Pressuregrease Soft and 
Medium. 
ALBANY BEARING LUBRICANT 
(Ball or Roller Bearing) 
Will not separate or oxidize assur- 
ing long life to bearings. May be 
used in hand grease guns. 


ALBANY GEAR LUBRICANTS 


Retards wear, quiets gears. Water- 
proof. Will not drip when gears are 
idle or in motion. 

Se SSS SS Ge eeeeeeaeaanaaeaanaca 


ALBANY PENETRATING OILS 
(Clear or Graphite) 
Quick-acting. Cuts rust as well as 
lubricates. Loosens sticky valves, 
eliminates squeaks. 


ELECTRICAL DIVISION 
Albany RBR Wire Pulling Com- 
pound 


Albany Improved Cable Pulling 
Compound 


Stearine Candles & Flux 


Your Supply House Has These 
Items in Stock 


1868-1952 
BUT MORE MODERN THAN EVER 


ADAM COOHWS SON 


~ }, hf 2 
Va 7; Wha ny Lubucating Pro hac 


LINDEN, NEW JERSEY 
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Distribution Systems 226 
Heavy duty trolley busway distribution 
systems are the subject of 16-page bro- 
chure 30. The units, which provide a mov- 
able source of power for long runs of 
moving electrical loads, are rated 250, 375 
or 500 amp, 250 v d-c or 575 v a-c, single or 
three phase. Design and construction fea- 
tures, accessories, installation and specifi- 
cations are discussed. Feedrail Corp 


Precision Switches 227 

Descriptions, specifications and techni- 
cal data for precision switches, designed 
primarily for control of a-c circuits, are 
contained in 24-page catalog 82. Limit, en- 
closed, explosion proof, splash-proof, gen- 
eral purpose, reset and snap-action types 
are listed. Auxiliary actuators also are de- 
scribed. Micro Switch Div., Minneapolis- 
Honeywell Regulator Co 


Multi-Purpose Cable 228 

Specifications for multi-purpose cable 
are tabulated in 4-page folder RR-1. The 
cable, which features heat and moisture 
resistant insulation plus a Neoprene 
sheath, can be installed aerially, in ducts, 
on open racks or by direct earth burial 
Rome Cable Corp 


Selenium Rectifiers 229 

To answer the most common questions 
about selenium rectifiers, 4-page folder 271 
employs the question and answer tech- 
nique. What they are, where they are 
used, advantages, types, expected life and 
operating characteristics are a few of the 
subjects discussed. American Rectifier 
Corp. 


Safety Switches 230 

Front operated safety switches with 
general purpose, weather resistant and 
raintight enclosures are featured in a 12- 
page bulletin. Units are described for 
service from 30 to 1200 amp. Operating 
features and design are described, and 
specifications are tabulated. Federal Elec- 
tric Products Co 


Electrical Equipment 

Series of booklets discuss electrical 
equipment designed for specific industries 
Key numbers for requesting a particular 
bulletin are as follows: 231 — “Electrical 
Equip for Chemical P: ing.” 16- 
page bulletin B-5656, discusses power aen- 
eration, distribution and utilization. 232— 
“Electric Equipment for Lumber Mills,” 
50-page book, contains data on drives, han- 
dling systems, control svsterms. air han- 
dling and mill lighting. 233—"Cotton Card 
Drives for the Textile Industry.” booklet 
B-4596-A, revised. 234—"Power-for-Steel,” 
36-page brochure B-5443, revised, discusses 
slip regulators, reversing hot strip mills 
and cold reduction mills, X-ray thickness 
gages and arc furnaces. Westinghouse 
Electric Corp 





Electrical Wiring 235 

“Safety Mineral Insulated Wiring Sys- 
tem,"" 24-page booklet, contains the history 
and explanation of outstanding character- 
istics and applications of this wiring sys- 
tem. The wiring is described as being 
made up of one or more conductors, spaced 
and insulated with a non-combustible 
mineral insulation and encased in a seam 
less metallic tubing. General Cable Corp 


Aluminum Bus Bars 236 

Enumerated in 4-page folder B-750 are 
the advantages and characteristics of alu- 
minum as an electrical conductor. The 


story of how engineers adapted aluminum 
to electrical uses also is related. A chart 
comparing relative size, weight and per- 
formance of aluminum and copper in bus 
bars is featured. BullDog Electrical Prod- 
ucts Co. 


COMPRESSORS 
Air & Gas Compressors 237 


Construction of compressors developed 
for applications requiring oil-free com- 
pressed air or gas is shown in 4-page 
folder 600. The distinctive difference in de- 
sign is stated to be a steel-backed carbon 
cylinder liner. Units are horizontal single- 
Stage, double-acting and horizontal dou- 
ble-acting, two stage types. Pennsylvania 
Pump and Compressor Co 


Refrigeration Compressors 238 

Hermetically sealed refrigeration com- 
pressors and condensing units are de- 
scribed in 8-page bulletin DB 101-160 
Construction and design of units of 75 to 
100 hp capacity are described. Available 
accessories are listed. Specifications are 
tabulated, and line drawings give over-all 
dimensions. Sturtevant Div., Westinghouse 
Electric Corp 


Feather Valve Compressors 239 

Heavy duty package type feather valve 
compressors from 75 to 350 hp are featured 
in 32-page booklet L-676-B1. Advantages, 
design and specifications are given. Con- 
trols and accessories are discussed. Worth- 
ington Corp 


Air Compressors 240 

Two stage, air-cooled radial air com- 
pressors for producing pressures of 80 tc 
125 psi are described in 12-page bulletin 
H-630-B1. Dimensions, sizes and weights 
of bare, base-mounted multi V-belt driven, 
base-mounted flexible coupled, and c.ose 
coupled types are listed. Capacities and 
specifications together with discussion of 
construction features are presented. Air 
receivers and aftercoolers also are de- 
scribed. Worthington Corp 


FUELS & FIRING EQUIPMENT 


Spreader Stokers 241 

Engineering data concerning spreader 
stokers installed to burn refuse or wood 
are contained in 24-page booklet 505 
Photos and side elevation drawings show 
special features. Stationary, manual 


dumping, power dumping and traveling 
grate installations having maximum ca- 
pacities from 10,000 to 275,000 Ib steam 
per hr are described. Detroit Stoker Co 


BOILERS & BOILER ACCESSORIES 


Boiler Tube Corrosion 242 
“How You Can Avoid Boiler Tube Cor- 
rosion,” 8-page reprint TR-514, outlines 
the various types and causes of corrosion 
and lists proper operating and mainte- 
nance procedures to be followed for maxi- 
mum service life of boiler tubing. The 
article indicates that corrosion is the 
largest single cause for tube replacement 
in low pressure boilers. The Babcock & 
Wilcox Co., Tubular Products Div 
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FANS & BLOWERS 


Centrifugal Compressors 243 

Single stage centrifugal compressors 
from 30 to 600 hp are the subject of 12- 
page brochure 109. Units for pressures 
from 1.25 to 3.75 psi are listed for inlet 
volumes from 4410 to 28,700 cfm. The book- 
let covers functions, applications, ratings 
design features, arrangements and control 
methods. American Blower Corp. 


Fans 244 

Capacity tables, dimensions and de- 
scriptions of fans designed for specific ap- 
plications are given in a series of 4-page 
folders: C-46P; C-46AP; C-46H; and C- 
46EX. Included are slow speed and load 
limiting types used primarily in heating, 
ventilating and air conditioning. A pres- 
sure blower is presented for industrial 
uses requiring small air quantities at high 
pressures. An industrial exhaust fan also 
is described. Bayley Blower Co 





HOW TO REQUEST FREE BULLETINS 


Insert “key numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





HYDRAULIC EQUIPMENT 


Oil Temperature Control 245 

Described in folder 3M-352-20 is an auto- 
matic temperature control designed for 
use with hydraulic fluid cooling systems 
The method of installation is described 
Specifications and other cooling applica- 
tions are listed. Sterling, Inc 


LUBRICANTS, LUBRICATION, 
OIL FILTERS & PURIFIERS 


Oil Reclaimer 246 

Advantages, construction and operation 
of oil reclaimer and conditioning systems 
are described in bulletin R-275. The units 
are direct connected to turbine reservoir 
or oil tanks for continuous operation, or 
to dirty or clean oil tanks for batch op 
eration. All settling tanks and pretreat- 
ment of the oil are eliminated, according 
to the literature. The Hilliard Corp 


Bearing Lubrication 247 

Problems of ball bearing lubrication and 
maintenance are discussed in 8-page folder 
426, entitled “The Lubrication of Fafnir 
Ball Bearings.” The basic reasons why 
lubrication is necessary and a discussion 
of the advantages of oil or grease are 
included. In addition, illustrations of bear- 
ing and housing design are shown. The 
Fafnir Bearing Co 


Oil Purifiers 248 

“Proven Protection Against Oil Failure” 
in diesels, turbines, transformers, circuit 
breakers, switch gear and other oil-filled 
equipment is the subject of an 8-page 
booklet. Various types of oil purification 
equipment are presented, including design 
features, advantages and_ specifications 
Honan-Crane Corp 


MATERIALS OF CONSTRUCTION 
Plastic Products 249 


Plastic, available as pipe moldings, ex- 
trusions or fabrications, is described in a 
booklet as possessing toughness and high 
impact strength without sacrificing stiff- 
ness. The formulation and processing can 
be varied to produce a wide range of prop- 
erties. Many successful applications are 
listed. New York Belting and Packing Co. 


(Continued on page 170) 
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ONLY ONE SET OF DIES for 4 


pipe sizes. 


FASTER CHANGE OF SIZES! 
Just push the size selector button, 
slip dies in proper steps, turn 
head slightly and die size is 


changed! 


EXTRA RUGGED FOR EXTRA 
LONG LIFE... producing accur- 


ate threads. 


EASY TO OPERATE ... simple in 
design ... fewer parts... lightin 


weight. 


AMAZINGLY COMPACT... will 
thread a pipe projecting through _fice: 
a wall as short as 61%”’. 


AUTOMATIC DRIP 
OILING with oil poc- 
kets in head. 


November 1952 


SAVE TIME TWO WAYS 


with TOLEDO SIMPACT 


for all 1 to 2” threading! 





YEARS... dies 


self-contained 


Dies changed from one 
size to another in a few 
seconds. Positive, prac- 
tical die setting. 


ACCURACY THROUGH THE 


recede along 


tapered steps...mo Cams to wear, 


LOW COST! This remarkable 


tool assures 


smooth, perfectly tapered, leak- 


proof threads at | 
safe! Buy Toled 
your dealer. The 
Toledo Pipe 
Threading Ma- 
chine Co., 
Toledo, Ohio. 
New York Of- 
165 Broad- 
way,Room 1310. 


3-CHUCK JAWS TOLEDO SIMPACT 

Easy to center, assures DIES... high grade 

perfect aligned threads steel - easily re- 
sharpened. 


ower cost! Play 
o Simpacts at 


SIMPLE , COMPACT 
No complicated cam 
parts to clog with dirt 
and wear. 








E’ TOOLS .. POWER DRIVES 
- POWER PIPE MACHINES 
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CONTINUOUS 
EADING... 


ECORDING... 


EGULATING... 
WITH 


RANAREX: 


C0. 
Indicators 
and 
Recorders 


20% IN FUEL FOR YOU! 


Up to 20% of heat loss can be eliminated 
by Ranarex check and control of CO» con- 
tent of flue gas. Low cost, simply main- 
tained, accurate to 3/10 of 19%, Ranarex 
Indicators and Recorders answer flue gas 
control problems. Completely mechanical 
—no delicate parts. For free booklet write 
to The Permutit Company, 330 W. 42nd 
St., New York 36, N. Y. !P-11. 


RANAREX 


ANOTHER PERMUTIT® PRODUCT 
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Acoustic Panels 250 
Construction of standardized acoustic 
panels is discussed in a bulletin. How they 
can be used to silence noise in many ap- 
plications ranging from power plant trans- 
formers to all phases of machinery is de- 
scribed. Industrial Acoustics Co., Inc. 


Grating 251 


Published to show applications for 
grating in the oil refining and chemical 
industries, a 4-page folder describes two 
types of grating together with four types 
of stair treads. Several recently developed 
types are listed. Technical information 
includes engineers’ diagrams, a safe load 
table for grating, and a diagram showing 
installation of two patented meshes for 
reinforcement of ganister linings. Klemp 
Metal Grating Corp. 


MECHANICAL POWER TRANSMISSION 


Speed Reducers 252 

Shaft mounted speed reducers with ca- 
pacities from 1 to 43 hp are the subject 
of 20-page brochure A-614-A. Output 
speeds for the units range from 12 to 330 
rpm. An overload release, developed to 
use with the reducers, is: also featured 
In addition to discussions of construction 
and operation, engineering information 
and selection data are presented. Dodge 
Manufacturing Corp. 


Belt Drives 253 

V-belts, sheaves and adjustable speed 
drives are featured in 20-page bulletin 
WBC 7-52. Special design features such 
as a tapered split bushing and taper-bored 
hub, are described. Advantages, construc- 
tion and installation also are discussed 
Specifications are listed. The American 
Pulley Co. 


V-Link Belting 254 

Facts concerning V-link belting are out- 
lined in data book 205. Comparisons with 
endless V-belts and other detachable V- 
link belts are presented. Useful data in- 
cluding a selection table with power cor- 
rection factors, tables of sizes and facts 
concerning assembly, and instructions for 
installation and maintenance are given 
Brammer Corp 


Flexible Couplings 255 
Chain type fiexible couplings are de- 
scribed in a 6-page folder. A straight and 
a diagonal type are featured Listed in 
a table of dimensions are stock bores 
from % to 2% in. with maximum bores 
to 5% in. A table of ratings lists horse- 
powers to 651 and speeds to 3600 rpm 
Aluminum covers for the units also are 
described. Ramsey Chain Co., Inc 


PACKINGS & GASKETS 


Mechanical Packing 256 

Included in 20-page catalog PC-102 is 
an application chart which provides a 
quick and accurate means of determining 
the proper packing for a specific service 
condition. Data, structure and performance 


of self-lubricating, molded, sheet and 
Tefion packings are presented. Greene, 
Tweed & Co. 

O-Rings 257 


Data of value when selecting seals for 
either static of dynamic applications are 
presented in “O-Rings sign, Manu- 
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facture and Application,” a 16-page book- 


let. The general properties of various 
synthetic and natural rubbers are tabu- 
lated and a discussion of basic rubbers is 
included. Applications are described and 
specifications for different types of pack- 
ing are listed. Graton & Knight Co 


REFRACTORIES 


Super Refractories 258 

Refractory materials providing a wide 
range of properties are described in 20- 
page booklet 5120. Properties such as cor- 
rosion and abrasion resistance, hot 
strength, chemical inertness and thermal 
conductivities are discussed. Quick ref- 
erence tables aid the engineer in selecting 
the proper material. Refractories Div., 
The Carborundum Co 


SOOT BLOWERS & TUBE CLEANERS 


Retractable Soot Blower 259 

Engineering details of a long retractable 
soot blower are outlined in 8-page bulletin 
1002. Air or electric drives are listed, and 
either steam or air can be used as the 
blowing medium. How it operates and 
advantages are discussed. Inspection, ad- 
justment and repair also are dealt with 
Continental Foundry & Machine Co., 
Copes-Vulcan Div 


ENGINES 


Gas Engines 260 

Totally enclosed spark ignition gas en- 
gines of 5, 6, 7 and 8 cylinders are de- 
scribed in 8-page bulletin S-550-B18A. 
Specifications and principal dimensions are 
listed for a four cycle unit having a 15 
in. bore and a 17% in. stroke. Brief de- 
scriptions of other models also are in- 
cluded. Worthington Corp. 


Radial Engines 261 

Two cycle radial engines are the subject 
of 20-page bulletin 200. Diesel, spark-fired 
gas and dual fuel units rated up to 2125 
hp, or 1500 kw, at 400 rpm are described. 
Advantages, operation, construction and 
applications are iscussed. Nordberg 
Manufacturing Co. 


RADIAL~FLOW 
SURFACE 
CONDENSERS 





HEAT EXCHANGER EQUIPMENT 


Surface Condensers 262 

Opening with an explanation of the de- 
sign, 32-page booklet B-4350 describes 
radial flow surface condensers. Operation 
and construction are fully discussed and 
illustrated. Accessories and testing facili- 
ties are listed, together with brief de- 
scriptions of actual installations. Westing- 
house Electric Corp 


Heat Exchangers 263 

“How to Select a Heat Exchanger,” is 
the title of a data section included in a 
16-page bulletin. Design features, con- 
struction, advantages, specifications and 
applications of various types of heat ex- 
changers are included. Evaporators, feed 
water heaters, pressure vessels and fab- 
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° fab ed 
and welded steel pipe are described. Alco WITH A DART YOUR 
Products Div., American Locomotive Co. 


Condensers 264 | CLOSURE 1S DROP-TIGHT 


Described in 4-page folder 800 are — 4 
denser-heater-cooler units recently devel- | 
oped to meet the demand for low cost A N D 14e) U 4 N @) W IT! 
junior size heat exchangers. Three types | 
are described—coil, straight tube and pipe 
line. A wide range of construction ma- 
terials are available for resistance to most 
liquids and chemicals. Manning & Lewis 
Engineering Co. 


MOTORS & GENERATORS 


Motor Controls 265 

“Industrial Motor Controls,” 186-page 
catalog, presents information on a line 
of motor controls including magnetic 
starters, multi-speed and reversing start- 
ers, magnetic contactors and reversing 
contactors. Design features, weights and 
dimensions are included. Information on 
manual starters, push button stations and 
interchangeable control units, midget re- 
lays, limit switches and push-pull selector 
switches also is included. The Arrow- 
Hart & Hegeman Electric Co 





HOW TO REQUEST FREE BULLETINS 


Insert “key” numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





Motor-Generator Sets 266 
Engineered motor-generator sets for all 
industries form the subject of 4-page bul- 
letin F-2502. Briefly described are shunt 
or compound wound sets from % to 1000 
kw—built to provide power for constant 
or adjustable voltage systems and engi- 
neered to include synchronous or induc- ° . 
Gin sakes Senteek auaatene dhe This True Ball Joint Makes the Difference 
their utilization for large single motor 
drives, excitation of synchronous machin- 
ery, multi-motor drives, and spot con- 
version—an economical means of supply- 
ing d-c power at the point of use. Reliance » . ° ° 
Electric & Engineering Co Dart’s two bronze seats maintain tight seal as long 


a 





Setiest Meter 267 | as in service — and as often as piping is changed. They can be taken 


Industrial users of deep well turbine | off the line and reinstalled over and over again! They're made of non- 
pumps will find many interesting develop- 


ments in vertical motor design contained corrosive bronze for greatest protection against corrosion and 
in 16-page bulletin F1454. Cutaway views, | 

in full color, illustrate construction of | pitting. 

vertical motors from 1% to 400 hp. U. S - + 

Electrical Motors, Inc Yes, and because a Dart’s precision ground to a 


Eddy-Current Machinery 268 perfect sphere, the tight seal comes easily and stays tight without 


“Basic Principles of Eddy-Current Ma- heavy wrenching or fuss. 
chinery,” a section of 16-page bulletin 


GBI, explains the fundamental principles 

of generating torque by means of eddy- . . e 
ceunenh dein dnaiians audi, “me Ends and nut of a Dart are practically indestructible 
teristics of Rotating Equipment,” contains , . . . 

engineering @0ta. Deserigtiens ase ta- — they're made of high test air refined malleable iron. Stress, stretch- 
cluded of typical eddy-current equipment . : 

such as adjustable speed drives, couplings. ing and wrench abuse are no problems with a Dart. 

brakes, dynamometers and clutches. Dy- 

namatic Corp 


Specify Dart Unions. You'll get maximum possible 
Engineers concerned with electric drives work life, drop tight closures, 


Electric Power Drives 269 


for applications requiring variable speed, : s . 
low speed or protective type enclosures repeat use and easier installing 
should find 20-page brochure 174 a source a “ ” 
of useful information. The booklet gives ALL IN ONE PACKAGE”, 
design and construction features of totally 
enclosed, splash-proof and drip-proof mo- 
tors, as well as variable speed drives and DA RT U Ni Oo N Cc °o MPA N Y 
gear motors developed to meet a consid- | 

erable variety of applications. Sterling Providence 5, Rhode Island 


Electric Motors The Fairbanks Co. — Distributors 
Boston New York Pittsburgh 
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STEAM 
REDUCING VALVES 


Type “BY” 
ATLAS TYPE “B,” always a 
remarkable performer, is now a 
much better performer because 
it is STELLITED. The Pilot 
Valve is made entirely of that 
famous metal. The seat is 
STELLITE faced. 

Try a Type “B” and you will 
find that it is unequaled for a 
service that 
demands 
tight seating 
and uniform 
reduced 
pressure. 


For Bulletin 
1-A, use the 
coupon below 


Here we show 
Fig. 112 of Bul 
letin No. 1-A 
(Ask for a copy) 
for 300 Ib. steam 
service All 
Bronze — Screwed 
or Flanged Ends 

Pilot Operated 


For 250 Ib. serv 
ice we offer Fig 
ins Tron Rody 

Flanged Ends 
Pilot operated 
Sizes: 2%"-3"-4"- 
5°-6”-2*, 

And for 400 and 
600 Ib, service 
see page 10 of 
Bulletin lA 

These valves are for temperatures to 900° F_ Steel 
Rody Nitralloy Piston and Stainless Steel Piston 
Cham!er naet Ends— Pilot Operated. Sizes 
eh x 1%", 1%”, 2”, 2%". 3”. 4 

Type “RB Main valve 
dise and pilot valve are easily removed for chan 
ing or regrinding 


is simple to maintain 


The entire pilot valve can be 
lifted out by merely removing diaphragm and 
unscrewing pilot valve seat 











VALVE COMPAN 


EGULATING VALVES FOR EVERY 


287 SOUTH ST., NEWARK 5, N. J. 
Represented in Principal Cities 


© Without obligation, please send me the ATLAS 
Regulating Valve (Bulletin No 1-A Also please 
send complete information on the following ATLAS 


products 


2 Damper Regulators ™ Pump Governors 

© Temperature Regulators © O11 Control ¢ ocks 

© Exhaust Control Systems 

C Pressure Regulators 

C Campbell Roller Feed 
Water Regulator 


Humidity Controllers 
CO Thermostats 
Balanced Valves 
© Control Valves 


Name 
Firm 


Address 
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PIPE, TUBING & HOSE 
Industrial Hose 270 


Application, selection and installation 
of industrial hose assemblies, couplings, 
stems, swivels and accessories are de- 
scribed in 24-page catalog 52. According 
to the literature, the hose is designed for 
a broad range of industrial applications, 
including high pressures and temperatures 
and excessive flexing. J. N. Fauver Co 


Flexible Metal Hose 271 
Quick reference catalog CC-400, 16 pages, 
contains brief descriptions of seamless 
and strip wound flexible metal hose and 
tubing. Specifications for fittings also are 
presented. Materials of construction, sug- 
gested applications and engineering data 
are listed in tables. American Metal Hose 
Branch, The American Brass Co 


Flexible Metal Hose 272 

Catalog CMH-130, 32 pages, lists many 
styles of flexible metal hose, including 
corrugated and stainless steel types. De- 
scriptions, specifications and applications 
are given. Also covered are coup.ed types, 
special assemblies and installation infor- 
mation. Flexonics Corp 


Industrial Hose : 273 

Five basic types of color coded multi- 
purpose industrial hose, developed to re- 
place 18 types formerly offered, are de- 
scribed in 8-page bulletin 3680. The pub- 
lication gives details of construction, sizes, 
pressures, recommended couplings and 
uses. Thermoid Co 


Fabricated Fittings 274 

Published to serve as an aid in planning 
pipe and equipment layouts, 4-page fold- 
er 525 describes various standard and 
special fabricated fittings Specifications 
and prints are given on standard units 
for light weight pipe. Illustrations of 
special fabrications are shown to suggest 
possible applications. Naylor Pipe Co 


STEAM SPECIALTIES 
Steam Traps 275 


“How to Calculate Volume of Conden- 
sate,” a section of 12-page bulletin 213, re- 
vised, should be of interest to engineers 
working with steam traps. An explana- 
tion of the inverted bucket principle and 
a capacity chart will also be of value 
Data on cast semi-steel and forged steel 
steam traps, ball float air traps and air 
relief traps are included. Internal check 
valves, blast traps with thermic vents, 
traps with built-in strainers and Y-type 
strainers also are described. Armstrong 
Machine Works 


TOOLS 


Tube Expanding Tool 276 

“Tube Rolling,” a 4-page folder, dis- 
cusses a controlled method of expanding 
and rolling tubes into tubesheets. The 
literature states that the method is per- 
formed by an automatic machine driving 
the tube-expanding tool. Vernon Tool Co., 
Ltd 


Hydraulic Conversion Unit 277 

Described in 12-page bulletin 97-108A is 
a unit for converting the company’s pull- 
ing sets to hydraulically powered systems 
Suggested uses, methods of application, 
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advantages and specifications are outlined 
In addition to puller sets, the unit can be 
adapted to such equipment as jack screws, 
bench presses, resses and sleeve 


pedestal p 
puller units. Owatonna Tool Co. 


THERMAL INSULATION 


industrial Insulations 278 
Industrial insulation products are the 
subject of 20-page catalog J-1, Rev. Insu- 
lating products including cement, block, 
blanket, felt and pipe covering, which 
cover a temperature range from -150 to 
1800 F, are described. Descriptions of ap- 
plications together with typical uses, sizes, 
packages and densities are a part of the 
publication. Useful data, including ther- 
mal conductivity graphs and heat loss 
charts, are presented. Baldwin-Hill Co 


TRANSFORMERS 


Air Cooled Transformers 279 

Construction, specifications and applica- 
tions of various sizes and types of dry 
type transformers are outlined in 8-page 
bulletin 748A. Applications also are de- 
scribed. Units ranging from \ kva, single 
phase to 2000 kva, three phase are shown 
Several transformers designed for special 
applications also are presented Sorgel 
Electric Co 





HOW TO REQUEST FREE BULLETINS 


Insert “key numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





Dry Type Transformers 280 

General construction, specifications and 
descriptions of dry type transformers 
for industrial control are presented in 8- 
page bulletin T-5111 Engineering data 
are listed in the form of graphs, tables 
and diagrams. Special transformers such 
as motor starting reactors and auto trans- 
formers also are described Hevi Duty 
Electric Co 


VALVES 
Gate Valves 287 


Details of design, specifications, pres- 
sure and temperature ratings, and dimen- 
sions of cast steel gate valves are pre- 
sented in 6-page folder 12-E. Valves cata- 
loged include 300. 600, 900 and 1500 Ib 
classes. All are listed in sizes from 2% 
through 12 in. with flanged or welded ends. 
Edward Vaives, Inc 


Heating Specialties 282 

How to design a one-pipe hot water 
system is explained in 8-page bookiet 
J-355. In addition to discussions, data 
tables and diagrams are included. Many 
types of heating specialties are described, 
including a circulator, flow valves and 
fittings, relief valves, vents, a charging 
valve and compression tank. The Trane Co 


WATER TREATMENT 
Filters 283 


Described in a 22-page brochure are 
several types of sand filters, including 
vertical and horizontal pressure types and 
a horizontal multiple-cell type. Advant- 
ages, operation, specifications and informa- 
tion on how to size are inciuded. Refinite 
Sales Co., Div. of The Refinite Corp, 


Purity Meter 284 


“How Pure Is Your Distilled Water?", 
pamphlet 125, describes a recently de- 
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veloped electronic testing device for de- 
termining purity of distilled or deminer- 
alized water. How it cperates, how it is 
used, and specifications are outlined. Ac- 
cessories are listed. Also described is an 
automatic conductivity diverter which 
permits only water of a predetermined 
purity to enter a storage tank Barnstead 
Still & Sterilizer Co 


Waste Treatment 285 

“Industrial Waste Treatment Guide,” 8- 
page bulletin B-I-F 4, contains a highly 
useful table showing the different types or 
combinations of unit treatment processes 
for more than 50 wastes. Other tables 
show equipment used in several unit treat- 
ment processes. A flow diagram shows how 
various treatment processes and equip- 
ment may be combined to treat mixed 
wastes. Builders-Providence, Inc 


Boiler Water Treatment 286 
Difficulties caused through industrial 
water contamination are outlined in a 12- 
page catalog. Recommended water con- 
ditioning treatments for scale, sludge, cor- 
rosion, carryover and other boiler 
conditions, and efficient control methods 
are described. Details on a system of com- 
plete boiler water conditioning are fully 
explained. E. F. Drew & Co., Inc 


PACKAGED STEAM GENERATORS 
Water Tube Boilers 287 


Construction and design features of 2- 
drum water tube boilers with integral 
water wall elements are described in 20- 
page brochure SB43. Factory assembled 
units, up to 300 hp, are described for 
underfeed stoker, spreader stoker, oil or 
gas firing. Larger units for field erection 
also are discussed. Actual installations are 
presented. Erie City Iron Works 


Packaged Steam Generator 288 
Facts concerning construction and op- 
eration of a shop assembled water tube 
boiler are presented in 6-page folder B- 
3275, Front and side elevation drawings 
give dimensions. Burners can be supplied 
for most types of oil and gas, or for com- 
bination oil and gas. Capacities are 7500 
to 27,500 lb per hr. The Titusville Iron 
Works Co., Div. of Struthers Wells Corp 


PUMPS 
High Pressure Pumps 289 


Construction features of direct drive and 
back geared high pressure pumps are 
shown in cutaway views contained in 6- 
page folder 295. In addition to hydraulic 
machinery, applications such as high pres- 
sure boiler feeding and testing and back 
washing of pipes, valves and vessels are 
listed. Specifications are discussed and 
tables list capacities of 1.1 to 16.5 gpm for 
pressures of 600 to 5000 psi. American- 
Marsh Pumps, Inc. 


Chemical Transfer Pump 290 
Described in 6-page folder B-1606 is a 


semi-open impeller centrifugal pump for 


(Continued on page 174) 
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GASKET 
COMPANY 


INDUSTRY AND POWER * November 1952 


AJAX 


4, Spiralwound Gaskets 
Breathe with varying 
Pipeline Stress 
How 
i much “give” to 


o dead piece of 
metal? How much 
bounce to the ounce of 

asbestos? Very little! 


But with Spiralwound, oa 
“spring-loaded” preformed 
metal strip with an asbestos 

filler, you 
have a gas- 
ket that 
breathes with 
varying pipe- 
line or boiler 
stresses. “The Spring is the Thing.” It 
keeps joints tight at low bolt loads, 
seals irregular, pitted or warped 
surfaces, has enough resiliency, 
usually, to be used over again if 
the joint must be parted. 


Get the spring-loaded multiple 
knife edge contacts of these 
gaskets to insure safe seals, 
always. Write for catalog 
or ask your favorite 
industrial distribu- 























Your 


can improve plant 


efficiency — save money 


Much depends upon the 
size and construction of 
your chimney. improper 
draft can waste fuel, re- 
duce power and cause 
endless trouble. Old chim- 
neys with eroded linings 
and cracks or spalied 
Greas are equally wasteful 


With production costs at 
an all-time high and plant 
efficiency an absolute nec- 
essity, it might be well to 
check your chimney. Phone, 
wire, or write and a Con- 
solidated En: ineer will in- 
spect your chimney at no 
inconvenience to you and 
make whatever recom- 
mendations are necessary 


This service s you 
ender no le 


ee ~~ 


lepa 
Aircraft Warnings — 
Lightning Rods — 
Demolition 


bm 4 ft. x 12 ft. Re- 
Concrete 
yd festenes 
and bullt for 
Am mateomated Sug- 
ar Co., Nyssa, Ore, 


CONSOLIDATED 
CHIMNEY CO. 


Engineers and Builders 


6 South Dearborn St 


Chicago 3, Ill 
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continuous or intermittent light duty in 
transferring process chemicals. Construc- 
tion and advantages are described. Ca- 
pacity, listed in a specifications table, 
ranges from 10 to 250 gpm for heads of 10 
to 140 ft and temperatures to 250 F. A 
unit for higher pressures, temperatures 
and capacities also is described. Food 
Machinery and Chemical Corp., Peerless 
Pump Div. 


Centrifugal Pumps 291 

Centrifugal pumps applicable to most 
industries are highlighted in 12-page bul- 
letin 52C6059J, entitled “Handy Guide to 
Selection of Centrifugal Pumps.” In addi- 
tion to describing general purpose, double 
suction, multi-stage, special purpose, ma- 
rine, mixed flow and axial flow pumps, the 
bulletin contains a head-capacity table 
for single stage, double suction units. Spe- 
cial purpose pumps include solids han- 
dling, paper stock, sewage, rubber-lined, 
process, fractional horsepower, coolant and 
circulating units. Allis-Chalmers Manufac- 
turing Co. 


Proportioning Pumps 292 

Heavy duty chemical proportioning 
pumps are the subject of 8-page bulletin 
1225. Furnished as self-contained units, 
they have one, two or three measuring 
chambers for capacities to 57 gph. The 
bulletin gives specifications and features 
together with installation diagrams, ap- 
plications and operating data. %Propor- 
tioneers, Inc.% 

















applications! 


SAFE for all high temperature 


Rotary Pumps 293 

Installation, operation and maintenance 
of rotary pumps are covered in 12-page 
service manual 100-2. Subjects discussed 
include installing foundation bolts, align- 
ment, supporting vertical pumps, grout- 
ing, piping, suction lines, hot liquid pumps, 
rotation, packing, dismantling, reassembly, 
starting, operation and standing idle; also 
various charts and sectional elevation 
drawings. Warren Steam Pump Co., Inc. 


Pump Calculator 294 

Slide rule calculator, made of plastic, 
shows at a glance the horsepower requir- 
ed for any given pump efficiency, if gal- 


lons per minute and head in feet of water 
are known. Peerless Pump Div., Food Ma 
chinery and Chemical Corp 


Centrifugal Pump 295 
Seals and stuffing boxes are eliminated 
in a recently developed centrifugal pump 
described in a 4-page folder. A large cut- 
away view shows construction details. 
Many advantages gained by the new de- 
sign are outlined. According to the bul- 
letin, the unit will handle any clear liquid 
and many slurries. Chempump Corp. 


Centrifugal Pumps 296 

General purpose, cradle-mounted cen- 
trifugal pumps are the subject of 16-page 
brochure 7223. Five basic cradle groups 


Ni FW THREAD 
COMPOUND 


Licks Stud Freezing 
Even at 1800 F.! 


It's New! Tough! 


INSTANT 
SETTING 
FLOOR 
PATCH 


PLEXROCK — 
3605 Filbert St., 


Repair broken factory floors without the 
usual traffic tie-up. Simply shovel INSTANT- 
USE into hole or rut—tamp smooth — truck 
over! No waiting! INSTANT-USE bonds 
tight to old concrete —right up to a feather 
edge. It's tough! Wears like iron. Won't 
crack or crumble. Install complete overlay 
where floors are badly chewed up. Used 
indoors or out. Immediate shipment. 

Get FREE HANDBOOK and Trial Offer! 


ladelphia 4 Pe —— cities) 


me Pep INSTANT. USE_ information, 


ease send 
ails of TRIAL ORDER 


BULL DING MAINTEN 


PLAN and HAND BOOK OF 


=-— no obligation. (Clip and 


attach Coupon to Co, letterhead). 


Name 
Title 
Company 
Address . 
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SAFE for Stainless and Alloy Steels, 
too, will not pit or corrode! 

IDEAL as ao cutting compound to pre- 
vent galling of Stainless Steel! 


TEST SAMPLE! 


Send for YOURS 
Make a convincing test of 
Fel-Pro C-5 “Hi-Temp” TODAY 
Thread Compound at our 

expense. Then you can 
be sure that C-5 will do 
everything we say it willdo. 
See how it cuts heater dis- 
mantling time—how it cuts 
costly stud breakage and 
eliminates pitting. Then 
you will standardize on C-5 
just as have some of the 
nation’s largest refineries, 
utilities and process indus- 
tries. Write for FREE Sample 
and data sheet Topay! 


3 FELT PRODUCTS MFG. CO. 


1542 CARROLL AVENUE + CHICAGO 7, ILLINOIS 








FEL-PRO 


c-5 
“HI-TEMP” 
THREAD 
COMPOUND 
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and 17 corresponding pump types are pre- 
sented. Capacities of 5 to 2400 gpm are 
listed for pressures of 10 to 500 ft total 
head. Dimensions, applications and a table 
of performance are included. In addition, 
special purpose units and design modifica- 
tions are described. Ingersoll-Rand Co 


Centrifugal Pumps 297 

Integral construction of pump and motor 
is featured in the design of a close coupled 
centrifugal pump described in 8-page 
brochure 200-B. Advantages are discussed 
Mounting in any position is possible, ac- 
cording to the bulletin. A selection table 
lists capacities of 30 to 110 gpm with heads 
of 110 to 200 ft. Dimensions are tabulated 
Useful tables listing friction of water in 
pipes and fittings also are presented. Car- 
ver Pump Co. 





HOW TO REQUEST FREE BULLETINS 


Insert “key” numbers on return post card 
found on page 147. Our Reader's Service De- 
portment will handle your request promptly 





MISCELLANEOUS 


Heat Treatment 298 

Heat-treating equipment is the subject 
of 28-page catalog No. 52. Illustrating the 
containers, fixtures and retorts more com- 
monly used in carburizing and annealing, 
the publication also contains installation 
views of new equipment which has in- 
teresting possibilities for reducing han- 
dling and heating time. Various types of 
tubing for annealing, firing radiant fur- 
naces, venting noxious gases and protect- 
ing thermocouples also are described. The 
Pressed Steel Co 


Electric Power Drives 299 
“Motor-Drive Is More Than Power,” 4- 
page folder A-2703, is intended to serve 
as an introduction to the company’s prin- 
cipal products. Included are brief descrip- 
tions of a-c motors from 4% to 300 hp: 
heavy duty d-c motors from % to 1000 hp; 
all-electric adjustable speed drives for a-c 
circuits, from % to 300 hp, and electronic 
controls and regulators for this motor- 
drive system; and motor-generator sets, 
generators, and rotating type regulators. 
Reliance Electric & Engineering Co. 


Reviews of 
EXTERNAL HOUSE ORGANS 


For a regular copy of a perticuler 
house organ, write direct to compony 


Beckman Bulletin 

Discussions of many types of industrial 
instruments are contained in this 8-page 
quarterly publication. New developments 
and bulletins also are listed. Titles of a 
few of the articles appearing in issue 
No. 9 are: “Theory and Design of the 
H-F Conductometer”; “Automatic pH Con- 
trol Prevents Scaling in Heat Exchanger’; 
and “Automatic pH Control Governs Taste 
and Flavor of Beer.” Beckman Instru- 
ments, Inc., South Pasadena 3, Calif. 


Climate Chart 

Air conditioning and refrigeration in- 
stallations are described in feature arti- 
cles of a quarterly house organ. Vol. 4, 
No. 2, 16 pages, contains an article, “Air 
Conditioning Adds to Manhattan's Magic,” 
describing installations in many well 
known buildings. Stories describing re- 
frigeration installations also are included 
Particularly useful is a department en- 





Increase your 
Steam Capacity easily | 


with 


Complete size range 
from 10 to 500 HP, 
high or low pressure 


Continental 





PACKAGED AUTOMATIC BOILERS 


The Continental Automatic Boiler gives you addi- 
tional steam generation at low cost. Now you can | 
get more efficient power with steam moisture content 
less than 1°;, as proved by independent laboratory | 
tests. Fully automatic, the Continental burns oil, 
gas or a combination more economically. Low-cost 
installation and maintenance, plus 40 years, ‘““know- 
how”’ in practical boiler building, make Continental 


your best buy in boilers. 


Don’t delay! Call or write today for full details. | 





BOILER ENGINEERING 

AND SUPPLY COMPANY, 

1-11 Manavon Street « Phoenixville, Pa. 
40 Yeors of Boiler Experience 


Jt 


INC. 
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titled “Service Hints.” Air Conditioning 
and Refrigeration Div., Worthington Corp.., 
Holyoke, Mass 


The Manifold 

October, 1952 is the first issue of a 
monthly publication discussing applica- 
tions of chemical cleaning in power and 
industry. Each issue will contain an arti- 
cle describing general procedure for 
cleaning a specific type of equipment. 
Various types of cleaning for boilers are 
discussed in 4-page Vol. 1, No. 1. At 
least one column will be devoted to a 
Question and Answer section, featuring 
questions submitted by the readers con- 
cerning specific cleaning problems or re- 
lated subjects. Sumco Engineering Co., 
144 Centre St., Brooklyn 31, NY. 


Valve Topics 

This 4-page publication is edited ex- 
pressly for users of stainless steel valves 
and fittings. Each month an article fea- 
tures a sprcific industry, describing va-i- 
ous servicé conditions to which valves 
are subjected. The latest issue tells the 
story of Texas Eastman Co. Technical 
topics such as “Getting the Most Out of 
Your Valves,” also are included. The 
Cooper Alloy Foundry Co., Hillside, N. J. 


Chromalox News 

Applications of electric heat in industry 
are dealt with in a 4-page publication 
Articles in issue No. 48 describe electric 
heat in sidewalks for snow removal, elec- 
tric heat applied to a new shell molding 
process, portable heating units and elec- 
tric preheating and controlled cooling to 
improve weld quality. A technical article, 
“Contact Is Important for Best Results 
in Surface Heating,” gives useful infor- 
mation. Edwin L. Wiegland Co., 7500 
Thomas Bivd., Pittsburgh 8, Pa. 


—End 


Atlantic Flexible Metal 
Hose Offers 


due to VIBRATION, 
MISALIGNMENT, 
EXPANSION, 
CONTRACTION. 


—and is better for conveying 
steam, gases, molten 
chemicals, oils, refrigerants, 
tars, asphalt, alkalies, gaso- 
line, light or semi-solids. 
Seamless or Interlocking 
construction in steel, stain- 
less steel, bronze, '/,"— 
36" 1.D. with appropriate 
fittings. 
Write for Bulletin 500. 
See our Catalogs in 
Sweet's Files for 
Product Designers 


oe and Mechanical Industries. 


tlantic Metal Hose Co., Inc. 


124 W. 64th St., New York 23, N. Y. 








HOW YOU CAN MAKE 


Worn seats and valve discs, 
broken springs and stems are 
eliminated with Sims Pump 
Valves. Sims valves cure fre- 
quent pump repair headaches 
with exclusive design features. 
They're guaranteed to give you 
better pump performance 


You get longer service from 
seats and discs because of 
rotating disc that changes to 
@ new seating-surface every 
time it opens. Valves can't 
hammer up and down 


Inclined rib seat and shock- 
absorber stem heads combine 
to permit increased speed 
without valve-knock. Capac- 
ity can be increased 40% and 
more. 


Low resistance through seat 

reduce: turbulence — gives 

Sage against vapor 
inding 

Long guide gives even lift — 
reduces wear. Spring is pro- 

tected against jamming 


145 HUDSON ST., NEW YORK 13, N. Y. - M& M BLDG. HOUSTON, TEXAS 





How to set up 
measurement and 
control problems 


Volume I of \ 7 


INSTRUMENT ENGINEERING | 








a three volume work 








METHODS FOR DESCRIBING THE 
SITUATIONS OF INSTRUMENT ENGINEERING 


by C. S. Draper, W. McKay, S. Lees 
uw bs Snent of Technology 


269 pages, 8'2 x 11, 93 illus., $6.00 








VOLUME | COVERS: 
@ The Operating System 
@ Static Performance 
@ Dynamic Performance 


@ Derivation of Performance 
uations 


This is the first of a 3-volume work 
giving a complete and unified study 
of the science of measurement and 
control, treating the subject as an 
established field of engineering. This 
volume develops a system of con- 
cepts, notations, diagrams, and math- 
ematical forms for describing the 
performance of physical devices and 
variations in physical quantities. It 
provides a description of the physical 
circumstances under consideration by 
means of diagrams, mathematical 
forms, curves, and numerical data. 


INDUSTRY AND POWER 


420 Main Street St. Joseph, Mich. 


@ Dimensional Analysis 


@ Comparison of Physical 
Qualities 


@ Description of Generalized 
Operating System 
Performance 

@ Applications of Statistical 
Methods to Instrument 
Engineering 

@ Representation of Physical 
Situations by Mathe- 
matical Forms 

@ Description of Performance 
in Terms of Sinusoidal 
Response Characteristics 
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AVAILABLE REPRINTS 


SPECIAL REPORT REPRINTS 
“Engineered Fire Fighting Systems," October 1952 
“ Adjustable Speed Drives and Electrical 
Controls,” Sept. 1952 
"Combating Corrosion from Industrial 
Chemicals,” July 1952 
“Packaged Electrical Distribution Equipment,” 
February 1952 
“Contaminants in the Air,” January 1952 
“Industrial Waste Treatment,” June 195! 


Copies of these reports are available to interested in- 
dividuals. One copy will be mailed upon request, with 
the compliments of INDUSTRY AND POWER. Additional 
copies as follows: 2 to 25 copies—25¢ each; 26 to 50 
copies—20¢ each; 51 to 100 copies—I5¢ each; 100 or 
more copies—|0¢ each. Address requests to Reader Ser- 
vice Dept., INDUSTRY AND POWER, St. Joseph, Mich. 
For your personal file, following reprints, free of charge: 





“Joining Copper and Its Alloys," Aug. 1952 

"Short Short-Circuit Calculations,” April 1952 

"Piston Rings," June 1952 

“What's Different About Cable Connectors for Aluminum 
Conductors," July 1952 

“Combustion and Combustion Guides,” Aug. 1952 

“Cooperative Steam Plant Serves Five Terminal Island 
Soaedea” July 1952 

"Selection and Design Factors in Bus Duct Distribution 
Systems," Aug. 1952 

"Package Steam Generator Meets Dual Service Require- 
ments," June 1952 

“Characteristics of Net Positive Suction Head Above 
Vapor Pressure,’ June 1952 

"Axial Flow Pumps... . Their Characteristics," July 1952 

"Valve Positioners," Apri!/May 1952 

“Proper Water Tower Means Water Conservation,” 

March/April 1951 

“Upjohn's Mammoth Industrial Building . . . Completely 
Air Conditioned,” July 1951 

“Boiler Houses Are Not Necessary Evils," Feb. 1950 

“Filters . . . What They Are, How and Why They Are 
Applied," Feb. 1951 

"How to Select the Correct Steam Trap," Jan. 1950 

“Low Cost Auxiliary Power from Turbine Drives," 
April 1950 

“Practical Considerations in Applying Axial-Flow and 
Mixed-Flow Pumps,” Sept. 195! 

"Proper Maintenance Procedure Means Longer Bearing 
Service," Sept. 1951 

“The Warm and Cold Tank System for Multiple Station 
Cooling,” Nov. 195! 

“Maintenance ‘Know-How’ Means Efficient Batteries," 
Aug. 1951 

"Industrial Water Utilization,” June 1952 

“Fundamentals of Automatic Control," Sept. 195! 

“Purchased Versus Generated Power," June |952 

“Power Distribution for Large Motors at Prospect Hill," 
March 1952 

“Water Conditions and Water Conditioning at Titus,” 
March 1952 

"Modern System Moves 600 Ton of Coal per Hour,” 
Feb. 1952 

"“Synchrotie Drives in Process Industries," Oct. 1951 

“Meeting Gas Curtailment with Propane,” April 1952 

"Spicer Finds Answer to Lubricating Large Expensive 
Machines," March |952 
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CLASSIFIED ADVERTISING 








FOR SALE FOR SALE 





PROFESSIONAL SERVICES 











FOR SALE—DIESEL ENGINES 


One Enterprise Model DSQ-6, 16 x 20 Diesel Engine. 797 HP. 327 
RPM. Direct connected to Elliott AC Generator 1,000 KVA, 800 KW, 2400 
volts, 3 phase, 60 cycle with Woodward Governor and all necessary switch 


gear. Maxim steam generating silencer. 80°/, Power Factor. Used 14,275 
hours. 


One Enterprise Model DSQ-8, 16 x 20 Diesel Engine. 1075 HP. 327 
RPM. Direct connected to Elliott AC Generator 1400 KVA, 2400 volts, 
3 phase, 60 cycle with Woodward Governor and all necessary switch gear. 
Maxim steam generating silencer. 80°/, Power Factor. Used 17,423 hours. 


One Fairbanks-Morse Model 32-E, 14 x 17 Diesel Engine. 300 HP, 
300 RPM. Direct connected to FM Generator, type TGZ-6, 250 KVA, 3 
phase, 60 cycle, 440 volts with Woodward Governor and all necessary 
switch gear and silencer. Used 27,000 hours. 


One Fairbanks-Morse Model 32-E Diesel Engine, 120 HP. Direct 
connected to 75 KW, 3 phase, 60 cycle, 440 volt generator. With Wood- 
ward Governor and all necessary switch gear and silencer. 


Dealer Inquiries Invited 


NYLEN PRODUCTS COMPANY 
St. Joseph, Michigan 











Let Us Instell Your 


PROPANE GAS PLANT 
or 
ANHYDROUS AMMONIA 
PLANT 


We Are Specialists 
More Than 80 Peacock Plants Prove 
“There's No Substitute For Ex- 
perience.” 
Write For Full information 
PEACOCK CORPORATION 
P. O. Box 268, Westfield, N. J., 
Westfield 2-6258 














FOR SALE 














BOILERS 


ATORS 


Heavy Power Equipment 
Industrial—Chemical Process 
Equipment 
UNUSED RECONDITIONED 
TR FRA A 





WELDING CONNECTORS 





Saxe Erection Units position and secure structural parts for welding. 
The adjustable K3A clip permits adjustment of structural members for 


plumbing and erection. 


Use of these units eliminates all hole punching and produces the most 
economical, safe, and quickly erected structural frame. 


Write for "Structural Welding Practice” manual, containing full- 


engineering design information. 


MFG. & SOLD by 
J. H. Williams & Co. 
Buffalo 7, New York 


Canadian Representatives 
Air Reduction Canada, Ltd. 
Montreal 2, Canada 











1&P reaches nearly 37,000 individual in- 


dustrial units—thousands more than any 
other publication in its field. That's the 
key to truly lower classified advertising 
costs. You reach more plants and you 
reach more men with buying influence 
through 1&P. 

Let us send you complete information. 


Write te ADVERTISING DEPT. 
INDUSTRY AND POWER, ST. JOSEPH, MICH. 








FOR SALE: Two Combustion Engineering Ol! 
fired water tube Boilers 536 H.P., 250 pound 
design pressure with Super Heaters, 490° Steam 
temperature complete with Peabody Fue! Oil 
Pump and Heater set. installed new 1948. 
Available for i diate removal 





HENRY FORD HOSPITAL, DETROIT 2, MICH. 











GAGE GLASSES AND 
High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR WATER GAGES 


4 0 ——o ————— 
® macwievine . 
. ST | 


ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, WN. J. 
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© FOR GauGing (lous 
OF ALL Kinps 
* 100% Automatic 
© APPROVED py 
UNDER WRITER< 
LABORATORIES 
en | 


AW 


Ed 
oe 


Where an * appears after a name the advertisement does not appear in 
this issue, but appeared in one or both of the two previous issues. 


Acheson Colloids Co. 

Acme Electric Corp. 

Aerotec Corp., The 

Air Condi iti 

Airetool Manufacturing Co. 

Allis-Chalmers Mfg. 

Alloy Steel Products Co., The 

American Blower Corp. 

American Brass Co., The 

American Brass Co., The 
American Metal Hose Branch 

American Engineering Co 

American-Marsh Pumps Inc. 





Bussmann Mfg 
Byron Jackson eo. “Ras Div 


Canton Stoker Corp 

Carborundum Co., The 
Refractories Div 

Chapman Valve Mfg. Co., The 

Chicago Pneumatic Tool . 

Childers Mfg. Co. 

Clorage ag Co 

Clark Bros. 


— Mfg. _ The 
Clayton Manufacturing Co. 

Cleaver-Brooks 

Clements Mfg. Co. 

Cochrane Corp. 

Coe Manufacturing Co. 

Combustion Engineering 
Superheater, Inc. 

Consolidated Chimney Co. 
ok's Sons, inc., Adam 

Cooper- -Bessemer Corp. The 

Coppus Engineering Corp 

Crane Co 

Crane Packing Co. 

Cuno coooorng, $° 

Cyclotherm Div Ss. ‘Radiator 
Corp. 


Ames tron Works 14 
Anderson Co., The V. D. ° 
Armstrong Machine Works 
Second Cover 
Atlantic Metal Hose Co. 175 
Atlas Chain & Mfg. Co. 131 
Atlas Valve Co. 172 
> 


ORTH STORING Aurora Pump Co 
MEASURING "4g : 


Babcock & Wilcox Co., 
Refractories Div 

Baldor Electric Co. 

Baldwin-Hill Co. 

Barco Manufacturing Co. 

one Industrial Equipment 


Inc 

Bell i Zoller Seat Oe. 
Betz, W. H. & sa: 
Bird pS. _ Darling Valve & Mig. Co. 
Bituminous Coal Institute Dart Union Co 
Blaw-Knox Co. Dearborn Chemical Co. 
Boiler Engineering 

& Supply Co. 
Bowser, Inc 
Buell Engineering Co., 





“LQuIDS W 
ARE WORTH 
WITH A 


DOMETER 
Liqui ened, 


WRITE FOR COMPLETE DETAILS 


tHe LIQUIDOMETER core 


36-32 ——n AVE 


Detroit Stoker Co 

Diamond Power Specialty Co. 
Drew and E. F 
Durametallic Corp 


LONG ISLAND CITY, N.Y 








Basic industrial electronics 


who else protects you 
made plain for those who 
INSTALL, USE, and MAINTAIN 


with this kind of a 
control devices 


>) | Now you can ge the many elec- 
tronic devices ~~ x. so widely in 
2 | power and industrial plants—and do prac- 


tical work with them. This book ves 
you in ABC fashion the fundamentals of 
electronics. It also shows you the com- 
plete breakdown of each kind of device— 
the tubes and circuits used, and how it 
functions—just the material you need to 
hook up controls for particular jobs, see 
that they operate right, and keep them in 
good shape. 





Many a manufacturer will guarantee his 
own products and replace them if they 
are defective. But the makers of Winslow 
Filters and Elements go further than that. 
Their written warranty guar- 

antees not only the quality of 

Winslow products but also 

the safety of your equipment 

when these products are 

properly used on it. For 





Just Published! —— 
ve jectrat 


PRACTICAL | (==. 
INDUSTRIAL | ° =" 
ELECTRONICS | :: 


Dise-type Rectifiers 
Instantaneous Elec 

By F. A. Annett 
Associate Editor, Power 


this extra protection, look 
first and only to Winslow! 
onl) 


Winslow Engineering Company 
4069 Hollis St., Oakland 8, Calif. 


381 pages, 369 illus., $5.50 


This practical book describes such devices 
as electronic heating system controls, auto- 
matic electronic combustion control, mag- 
netic drive-speed control. It shows you 
how motor generator exciters work—ex- 
plains the function of liquid level and 
pump controls. It clearly discusses the ap- 
ee circuits, and operation of recti- 
ers, relays, oscillators, smoke indicators 
and recorders, combustion safeguards, etc. 
Electrical fundamentals and elementary 
circuits are covered in one ed chapters. 
With these, and the plainly-explanatory 
treatment throughout, the book makes elec- 
tronics a simple, useful thing instead of 
a mystery. 


INDUSTRY AND POWER 
420 Main St. St. Joseph, Mich. 


INDUSTRY AND POWER 





| me Stage Ampli 


v voltage regulating 
Devic 


8 
Electronic Oscilla 
tc 


ors 
t. Photoelectric De 


vices 
Smoke Indicators 
and Recorders 


5. Combustion Safe 


guards 

Automatic Combus 
tion Control 
Magnetic 
Contro 
Motor and Gener 
ator Exciters 

D-c Motor Control 
Speed Control of 
A-c Motor 

Liquid -level and 
Pump —_« 
Heating 

Electronic Cau. 


drive 
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on * appears after a name the 


advertisement does not appear in 


this issue, but appeared in one or both of the two previous issues. 


Eastern Gas & 

Fuel Associates 47 
Economy Fuse and Mfg. Co. a 
Edward Valves inc., Subsidiary 

of Rockwell Mfg. Co. Tet? 
Electric Auto-Lite Co., 


. 
122 
Roto Div. ° 
Engineer Co., The nd 
Erie City tron Works 59 
Everlasting Valve Co. - 
” 
Felt Products Mfg. Co 174 
Flexonics Corp. ° 
Flexrock Co. 
Fluor Corp. Ltd. The 
Foster Wheeler “Corp 
Fuller Co 


ia 
Galicher Co. 
Gates Rubber _ The 
General Coal Co 
General Electric Co., 

Construction Materials Div. 
General Electric Co. 

Industrial Vacuum Cleaners 
General Electric Co., Motors 

and Apporatus Div. ... 4,248 25 
General Motors Corp., 

Hyatt Beorinas Div. ° 
Gifford-Wood Co 165 
8. F. Goodrich Co., The 

Industrial Products Div. 35-36-37-38 

oodyeor Tire & 

Rubber Co., The ° 
Graver Water Conditioning Co. * 
Greene, Tweed & Co. 159 
Grinnell Co. 107 


a 

Hapman-Dutton Co., 
Dutton Boiler Div. . 
+ wage Bag Fan Co. . 


The 
Heating a £ Venton Exposition "186 
Heinemann Electri stones 6 

en 


cclatty Mig. Cosp. 
Hyott AL 
ter Coe 


General M 


Ideal Industries, a 
MMinois [Engineering Co., 
Infileo Inc. 


Ingersoll-Rand ‘Co. 
International Nickel Co.. 
Inc., The 


Iron Firema Co. .... 
1-T-E Circuit j-* Co. 


J 
Jeffrey eee. Ga. the... 
Jenkins 


Jer ae v 
yo es Seve ‘& Valve Co. 


o 
Kewanee-Ross Corp. 
Key Co., The : 
Kirk & Blum Mfg. Co., The 
Klemp Metal Groting Corp. 1% 
Kuljian Corp., The 120 
- 
Leslie Co., 167 
Link Belt ‘Co. 3 
Liquidometer Co: 178 
Lovejoy Flexible ie Coupling Co. . 186 


Magnatran, Inc 158 
Manhattan Rubber Div. ng 
Montel, Inc. ° 
Marietta Concrete Corp., The . 166 
Marlow Pumps 128 
Mercoid Corp., The 179 
Milton Roy Co. 53 
o 

National Aluminate Corp " 
National Power Show ad 
New York a & 


Pack me Oe 
New York & Now Jersey 
Lubricant . 
Nicholson & , Ww. H 
Nordberg Mfg. Co., The 
Northern Blower Co., The 


Orr & Sembower, Inc. .... 
Owens Iinois Glass =. 
Kaylo Div. . 
a 
Patterson-Kelley Co., inc., The ..137 
Peerless Pump Div., Food 

Machinery & Chemical Corp. . 39 
Penfield Cdenutoctevion Co. “ 
Pennsylvania Flexible Metallic 

Tubing Co., Inc. 

Permutit Co. 170 
Pick Manvfacturing . ° 
Powers Regulator The 104 
Preferred Utilities Mfg. Corp. ar 
Proportioneers, inc. % 

roto ools ‘’ 

Pulverizing Machinery Co. a 
o 
Raybwstos Manhattan, Inc. 

Manhattan Rubber Div. .......119 
Raybestos Manhattan, Inc. 

Packing Div. 155 
Refractory & Insulation Corp. ..140 
Repeat Rubber Division of 

ee Rubber & Tire Corp. . i 


The 
Riley Stoker “Corp. 
Rockwell 
Rockwell Manufacturing Co., 
Edward Valves, inc., Sub. cone“ 
Rust-O!eum Corp. ‘ 
o 
Serco Co., Inc 
schneible Co., Claw ude 8B. 
schramm, inc. 
hell Oil Co., tac. 
i Valve Co., Inc 


Third Cover 





pe 
Stondard 
Standard 
Strong, Carlisle and 
Hammond Co 
Sun Oil Co. : 
Superior Combustion 
industries, Inc. 
Syntron née 


Co. (indigna) 


nd 
Taylor and Co., : 
Terry Steam ag -. The . 
Texas Co., The .. Fo 
Thermix Corp., The ...... 
Toledo Pipe Threading 
Machine .. The 
Trane Co., The . 
. 
United States Gasket Co. .....173 
Universal Atlas Co. . 8 
> - Electrical Motors, Inc. . 
. Gomme Machinery Corp. . 
tens RED 21 
o 
Vogt Machine Co., Henry 
oe 
Weinman Pump M o. So 
Well Equipment M on 
Western Precipitation — 
Westinghouse Electric Corp. 
Weston Electrical Instrument 


Corp 
Wickes Boiler _ ‘The 
Wiedeke Co., The Gustov 
Wiegand Co., Edwin L. 
Williams Gauge Co., The 


nc., 
poe. Co. 
Wing ae we L. 


Worthington Corp. 
Engine Div. 
Feedwoter Heaters & 
Decerctors Div. 
Multi-V Drive Sales Div. 
Steam Turbine Div. 
Vertical Turbine Div. 
Water Treating Div. 
Wright-Austin Co. 


Yorn Neastep Co 
York-Shipley, Inc 


. 
Zink Co., John 
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POWER DISTRIBUTION 
IN MODERN PLANTS 


Aeme<@> Flectric 
DRY TYPE 


TRANSFORMERS 


Departmentalizing the 
distribution of power, 
simplifies installation, 
maintenance and 
expansion of manufac- 
turing facilities. This is readily accomplished by high 
voltage feeders to Acme Electric Dry Type Air 
Cooled transformers which become the distribution 
point for lower voltage lines. Acme Air Cooled 
transformers are designed in capacities from 1/10 
KVA to 167 KVA, single phase and 9 KVA to 500 
KVA, 3 phase. Write for Bulletins 185 and 186. 


ACME ELECTRIC CORPORATION 
5211 WATER ST. CUBA, N.Y. 











PROVIDE THE SENSITIVITY 
YOUR APPLICATION REQUIRES 


@m FULLY ADJUSTABLE AS TO 
RANGE AND SENSITIVITY 

@® BOURDON TUBE OPERATED 

@ VISIBLE CALIBRATED DIAL 


wm MERCOID SEALED 
MERCURY CONTACT 


There is a Mercoid DA Pressure Control for your particular 
application in pressures varying from 30” vacuum to 2,500 
p.s.i. (available in many different circuit arrangements). 


Apart from bourdon tube operated pressure controls, Mercoid 
offers a line of bellows ond diaphragm actuated controls. 


Explosion-proof and weather-proof cases are adaptable to 
practically all series. 


If you have an automatic contro! problem involving the control 
of pressure, temperature, liquid level or mechanical movement, 
write for Catalog No. 700A. 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO, ILL 
WEW YORK: 205 £. 42nd ST. © PHILADELPHIA: 3137 W. BROAD ST 
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WHEN COAL Goes VP 
THIS WAY... LABOR 
COSTS COM 

E 20wy, 





GATE VALVES 


Rising costs, going higher, have speeded FEEDING THREE OR MORE HOPPERS: 
up the need for automatic handling of coal ' The horizontal crossfeed unit is designed to 
—the lowest priced fuel. It will pay to convey coal to a battery of hoppers; receives 
look into the new developments by its fuel by transfer from any type of inclined 
Canton Stoker, specialists in COAL or vertical Conveyor. 


FIRING, HANDLING, and CON- FEEDING ONE OR TWO HOPPERS: 
TROL equipment. This design conveys coal from the coal 
bin or pile on an inclined plane to 
feed one hopper or 
with ‘Y’ assembly 
to feed two 
hoppers. 


CANTON "FLO-TUBE" COAL CONVEYOR SET UP ON FACTORY TEST FLOOR BEFORE 
SHIPMENT, SHOWING APPLICATION TO CANTON STOKERS DESIGNED FOR PACKAGE 
TYPE WATER TUBE BOILERS. THIS IDEAL INSTALLATION INCLUDED CANTON SYNCHRO- 
NIZED COMBUSTION CONTROL, CANTON “TURBO-AIRE” SMOKE CONTROL, TWO 
CANTON LO-SET RAMFEED STOKERS HOPPER FILLED BY CANTON FLO-TUBE FROM COAL 
BIN. STARTS AUTOMATICALLY AT LOW COAL LEVEL IN HOPPER... FILLS BOTH 
HOPPERS UNTIL DESIRED HIGH LEVEL IN HOPPERS IS REACHED. 


INSTALLATION AT A LARGE BAKERY IN PENNSYLVANIA. CANTON LO-SET 
RAMFEED STOKERS FOR ANTHRACITE COAL INSTALLED UNDER STEEL yo yd HEAT AND POWER DEMAND OF A HUGE FURNITURE WAREHOUSE 
FIREBOX POWER BOILERS, INCLUDING BIN-TO-HOPPER COAL CONVEYOR SALESROOM IN MICHIGAN. COAL ELEVATOR AT LEFT, FLO-TUBE 
AUTOMATICALLY CONTROLLED, PLUS CANTON COMBUSTION CONTROLS. DIRECTLY OVERHEAD. 


THIS EFFICIENT LAYOUT FEATURING CANTON STOKERS AMPLY FULFILLS 
o 


TE ELE Es Coat tts St 
CANTON STORER CORPORATION A “MODHS OF 
403 ANDREW PLACE S. W. © CANTON, OHIO 
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Sarco Balanced 
Pressure Thermo- 
static Steam Trap 
No. 9, available in 
sizes Y," to 2" for 
pressures to 300 
psi. Ideal for indi- 
vidual trapping of 
process equipment. 


for 


... says Mr. Paul H. Todd, owner of 
Farmers’ Chemical Laboratories, 
Kalamazoo, Mich. 


@ Mr. Topp has reference to the Sarco Bal- 

anced Pressure Thermostatic Steam Traps used 

throughout his efficient plant, equipped with 

the finest of modern processing machinery. 
He selected Sarco No. 9 because: 

1. Highest capacity per dollar cost. 

2. The large discharge valve is wide open 

when the trap is cold, assuring rapid air vent- 

ing for quick starts from cold. 

3. Small size, low first cost and minimum main- 

tenance make them ideal for individual trap- 

ping (a trap on every coil). 

4. No adjustments or valve and seat changes 

are necessary when pressures change. Fewer 

spare parts to stock. 

5. Requires no special protection against 

freeze-ups when installed outdoors. 


For full information write for free Bulletin 
250-14 to Sarco Company, Inc., Empire State 
Bldg., New York 1, N. Y., Represented in cit 
principal cities. Sarco Canada Ltd., Toronto eae onnsnen wane bere ot 
8, Ont. ed pre and sv 


from steom d condenser ot 
& SARC saves steam 


$ z ° tc 
f ers Cc ca Laboratorie , Kalame 0° M h 
lant of armer hemi \ 

pie 


improves product quality and output 
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420 Main St. Acceptance under Section 34.64 P. L. & R. 
St. Joseph, Michigan 
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EXTRA PROTECTION 


assured these turbines at -_ 
Pratt & Whitney Aircraft i ale 


authorized by U. S. Post Office 


N 


’ | d 
They re lubricate 
with TEXACO 
REGAL OIL (Re O) \ 


Two years ago, Pratt & Whitney chose Texaco 
Regal Oil (R&O) for these turbines. Since then 
they have been getting an extra margin of safety, 
an extra measure of dependable performance. 
With Texaco Regal Oil (RGO) there has been 
no sludge, no rust, no foam to interfere with 
operation. 


Texaco Regal Oil (R&O) is the world-famous 
Texaco Regal Oil improved with special Texaco 
additives and special Texaco processing. Thus, 
Texaco Regal Oil (REO) is outstanding in pre- 
venting sludge, rust and foam. 
With Texaco Regal Oil (R&O) you can count 
on the free flow of clean oil that assures normal 
bearing temperatures and instant governor re- 
sponse. You can count on an extra long oil service 
life, too. There is a complete line of Texaco Regal 
Oils (R&O), suitable for every type and size of 
turbine, for every operating condition. They meet 
the stringent requirements of all leading turbine Turbines in steam power plant of The Andrew 
builders. Willgoos Turbine Laboratory, Pratt & Whitney 
Let a Texaco Lubrication Engineer explain the , : Aircraft Division of United Aircraft Corp., East 
many benefits you can gain by using Texaco Lubri- > Hartford, Conn. These and other Pratt & Whitney 
cation throughout your plant. Just call the nearest Aircraft turbines are lubricated with Texaco 
of the more than 2,000 Texaco Distributing Plants a = Regal Oil (R&O). 
in the 48 States, or write The Texas Company, 135 a } 
East 42nd Street, New York 17, N. Y. 


TEXACO Regal Oils (R&0) 


FOR ALL TURBINES | bY Yous 


TUNE IN: Tuesday nights on television—the TEXACO STAR THEATER starring MILTON BERLE. See newspaper for time and station. 





